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This invention relates. to- centrifuges. for
separating liquids, the object of the inven-
tion being to provide a bowl with. improved

adjustable ports, whereby the condition of

-5 the fluid may not only be controlled. but the
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apparatus quickly converted from a sepa-
rator into-a clarifier or vice versa, and there-
fore the primary object of the present inyven-

tion is.the provision ot a.combined. centrifuge

and clarifier, quickly convertible one into.the
other, without the necessity of providing in-
terchangeable parts and which.is compara-

tively simple in construction, the present im-
provement being a continuation in part of

our contemporaneously pending application

No: 390,975, filed September Tth, 1929. and

therefore it is deemed. only necessary to show
the upper half of that apparatus having par-
ticularly to do with the adjustable. ports.
In the purifying of liquids by centrifuge
force, the best efficiency is obtained:by, having

the liquid travel through the revolving bowl

in thin layers or strata. and. also have it re-

main in the bowl as long as possible, since

impurities require time to. settle out of the

liquid and this time is reduced. by reducing

the thickness of the layers. This 1s al,s,O»tr;ue
of theksepa‘ration of two liquids. of different
specific gravities. When purifying liquids
from which solids only have to-be. removed,

the centrifuge is set up as a clarifier and in

that case the solids accumulate within: the
bowl and have to be removed: from. time. to
time, with the consequent interruption. in the
operation of the machine unless.a carrier lig-
uid is used to carry away the solids through
special discharge ports to prevent accumula-
tion.

In separators the location or distance. of.
? the discharge ports with reference to the axis

of rotation is very important. These dis-
charge ports correspond to and have to vary,
with- the variation of the specific gravities;
otherwise, if water, for instance, is-to be sepa-
rated from oil and the distance. of the over-
flow for the oil is too.close toward the axis
of rotation, an undue amount of oil will dis-
charge with the water, and if too far away
then part of the water discharges with the
It has heretofore been the usual prac-

tice to have one port statlonarv and the-other
‘ld]ustable by, interchangeable rings of dif-
ferent, size. or- bore. To 1nterchan0e these
rings. is a. tlme-takmg and rather trouble-
some manipulation as sometimes several have
to.be tried out before the right one is found,
and, of course, a great number of rings have
to.be on hand so as to be prepared for sepa-
rating:liquids of various kinds.

Therefore, the. present improvement. is in-
tended. to ehmlna te these difficulties and pro-
vide an apparatus. useful. either as a centri-
fuge or as a clarifier-and.convertible from one
to.the other without the necessity of using
interchangeable parts and making certain ad-
]mtments Other important advantages of
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this.improvement will appear in the detailed

deseription. thereof.

In the drawings accompanying and form-
ing a part of thls specification.:

Fig. 1 is a vertical, sectional view of the
upper portlon of- thls improved centrifuge
and separator.

Fig. 2 is,a. top view of the: bowl taken on
the line 22 of Fig. 1.

Tig. 3.is a, top view of one of the adjust-

able ports,

Tig. 4. is. a cross-sectional view thereof
taken on-the.line 4—4 of Fig. 8.
. Pig. 5 illustrates a different form of ad-
justable, port.

Fig. 6 is. a cross-sectional view- thereof,
taken. on. the line 6—6 of Fig. 5.

Tig. 7 is a top view: of another form of ad-
]ustable port

Hig. 8 is a cross-sectional view thereof,
taken on the line 8—8 of Fig. 7.

Tig. 9 is- a top view of anothe_r form of
adiustableport_

Fig. 10 1s a. cross-sectional view thereof,
taken on the line 10—10 of Fig. 9.

Similar characters. of reference 1ndlcate
corresponding parts in the several views.

Before explaining in detail the: present
improvement and mode of operation, thereof,
we desire to have it understood that the in-
vention is not limited to the details of con-
struction and arrangement of parts which are
illustrated. in the accompanying drawings,
since. the. invention is capable of other em-
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bodiments, and that the phraseology which
we employ is for the purpose of description
and not of limitation.

Located around the bowl 23 is a bowl-pro-
tecting shell or housing 27 and this housing
27 is provided near its top with a waste-col-
lecting chamber 28 having a discharge spout
or pipe 29 and is closed by a cover 30 suitably
secured to the housing 27 by clamps 31.  Cen-
trally of and carried by the cover is located a
suitable inlet, including an inlet nozzle 32.
The bowl 23 comprising the outer shell and
a bottom is also provided with a top plate 83
suitably secured thereto, in which is mounted
a series of rotatable plugs or plates 34 (see
Fig. 2) each provided with outlet ports 35
opening into a chamber 86 between the top of
the bowl and the ccver 30 and which cham-
ber leads to the waste-collecting chamber 28.

By rotating the plugs 34 to carry the outlet
ports 85 toward the center of the bowl, the
center of these holes will be much nearer to
the center of the bowl, consequently, when the
bowl is spinning, normally no fluid will dis-
charge through the ports 35, only through
the ports provided at the bottom of the bowl,
thus the separator is converted into a clarifier
in which the solids which accumulate inside
of the bowl must be removed at intervals by
the operator. Carried by the upper end of
the rotating spindle 4, which is reduced for
the purpose, is a bowl spindle head 37 which
is also supported by a supporting tube 38.
This bowl spindle head 87 has a cone-shaped
chamber 39 at the top in communication with
the inlet nozzle 32, and this head is provided
in the bottom thereof with impelling ports
40 opening into the inner or first cylinder 43
of the bowl. This head is provided with a
horizontally-located separating disk 41 and
thereabove with ports 42 (which are desig-
nated herein as “heavy fluid ports”) and at
the underside thereof with ports 42" (desig-
nated herein as “light fluid ports”). The

5 ports 42 are in communication with the ports

35 of the convertible plugs 34. The top of
the bowl around the convertible plugs is
provided with indicating marks whereby all
of the plugs may be adjusted to the same ex-
tent, for which purpose the plugs are pro-
vided with slots 34’.

Located within the bowl is a pair of tubes
or cylinders 43 and 44 (the cylinder 43 being
designated as the “inner cylinder” and the
cylinder 44 as the “outer cylinder”), and the
small inner cylinder or tube is supported at
its top by the spindle head 37 and at its lower
end by a centering ring, & part of which is
located between the inner cylinder 43 and
the outer cylinder 44. This centering ring
is supported on the bottom of the bowl and
is provided with vertically-located ports
(herein designated as “light fluid ports”) and
with horizontally-located ports (herein des-
ignated as “heavy fluid” or “impeller ports”).

1,854,313

This centering ring holds the tubes or cylin-
ders 43 and 44 in position and separates tube
43 from tube 44. The lower end of the tube
44 s likewise carried by this ring, while the
top thereof is supported by the spindle head
37 and at the top of this outer cylinder the
ports 427 are located.

In operation, the fluid enters through the
nozzle 32 (see Tig. 1) into what is designated
as the “impeller cavity” or cone chamber 39
and from thence passes through the exit ports
40 which are inclinedly-located and arranged
at the extreme radius of this chamber so as
to give the fluid when leaving the chamber
39 approximately the same speed as the in-
ner cylinder 43. The inner radius of thisbowl
cylinder 43, with reference to the distance of
the exit ports in the bowl bottom from the
axis of rotation, is such that only a film of
fluid can remain on the surface of the cylin-
der 43 instead of being submerged by a heavy
layer, so that this cylinder may properly be
termed a “dry” onme, as compared with the
outer or larger cylinder 44 which is sub-
merged.

This construction facilitates the separa-
tion and clarification to a great extent, as it
is a well-known fact that with a thin film un-
der centrifugal force, water, oil and dirt sepa-
rate almost instantly. The water within the
0il may be distributed in atom size, but in a
thin film under pressure forms drops. This
takes place before the fluid under pressure
leaves the inner cylinder 43. In this state
the fluid enters through the horizontal im-
peller ports at the bottom of the bowl and
passes 1nto what may be termed the “accumu-
lating chamber” 44" formed between the outer
cylinder 44 and the bowl shell 23. Here the
water, oil and residue form strata, the oil
nearest to the axis of rotation, the residue at
the extreme radius, and the water between
the two. Owing to the greatest centrifugal
force in this part of the bowl, the most ex-
tensive separation and clarification take
place, assisted by the long travel over the
whole length of the bow! and the parallel flow
from the bottom to the top. After this the
water and residue discharge from the cham-
ber 44’ around the separating disk 41 which
extends nearly across the top thereof to the
bowl ghell 28 and through the horizontal
ports 42 and ports 85 into the chamber or
troueh 28 and thence through the waste pipe
99; while the oil passes through ports 42,
into the intermediate chamber 43" formed
between the inner cylinder 48 and the outer
eylinder 44, where the oil receives an addi-
tional purification before it leaves through
the vertical ports at the bottom of the bowl
and thence is passed into an oil chamber and
from thence through a clean discharge open-
ing or pipe. Thus the oil has to travel three
times the length of the bowl, continually ex-
posed to centrifugal force, while going
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through the process of purification. Should
it be found that: it still contains some water
or some oil discharges with the water, then a
slight adjustment of the convertible plugs
34, thereby to change the radius of discharge,
will correct this. As hereinbefore stated,
when it is desired to remove the solids from
a fluid without separating one from the other;
these convertible plugs 34 are rotated into
the position nearest the center of the bowl;
thus closing them, whereby the separator is
converted into a clarifier in which the solids
accumulate until they are removed at inter-
vals by the operator.

The bowl is easily dismantled and can be
operated without the cylinders 43 and 44 and
the bottom centering ring when purification
of the material to be treated does not have
to be of high grade.

From the foregoing it will be observed
that the cylinders are not provided with any
ports through their side walls at all and that
the ports in communication with these cyl-
inders or the chambers formed thereby are
so located at the top and bottom of the bowl
as to give highly efficient and superior re-
sults. Furthermore, the ports at the bottom
are all carried by a centering ring readily
inserted and removed and by the detachable
bottom of the bowl, and at the top of the
bowl by a spindle head and rotatable plugs,
all of which likewise can be readily removed
and replaced, thereby permitting quick and
easy assemblage of the bowl parts and. the
cleaning thereof; while the several cham-
bers formed by the cylinders or tubes 43 and
44 .are all properly spaced from each other
by the same centering ring and spindle head,
thus providing, in conjunction with a simple
form of bowl, protecting housing having a
waste chamber therein and cover theretor, a
very simple and compact machine having the
smallest number of parts and in which the
bowl may be readily removed by slipping it
from the spindle, and the bowl-protecting
housing may also be removed, if desired, from
the housing carrying the driving mecha-
nism for the rotating spindle; since it may
be secured thereto in any suitable way.

One of the important features of the pres-
ent improvement is the provision of the ad-
justable plugs 34 having the outlet ports 85
eccentrically located relatively to the station-
ary outlet ports 42, thus doing entirely away
with the necessity of providing interchange-
able removable rings, and which plugs 34
are rotatable to change the radius oi. dis-
charge. The adjustment of these plugs does
not change the diameter of the ports or ori-
fices but only the location thereof relatively
to the center of rotation, thereby to adjust
the radius of discharge and at times to par-
tially or completely close the discharge open-
ings when the ports are out of communica-
tion with the ports 42, as for instance, when

3

the apparatus is: converted into a clarifier,
and at which time these ports 85 are over the
solid part 41’ of the separating disk 41 lo-
cated adjacent to the discharge or duct 42.

By rotating the ports toward or from the
center of rotation of the bowl, they may be
adjusted to suit the specific gravity of the
fluids to be separated. It has been found
however, in practice, that it is not desirable
to depend upon the frictional engagement of
the adjustable plugs in the walls of their
openings to hold these plugs in position af-
ter they have been carefully set and the ma-
chine has been in operation some time and
therefore it is important to have locking
means to prevent the shifting of the plugs
after they have been set.

In one form of locking means, the plug is
slotted transversely of its threads, as at 50,
thus forming two elastic wings which are
pinched together by means of a screw 51. In
Figs. 7 and 8 a pair of such slots 50” are pro-
vided in each plug, thus forming a pair of
elastic wings pinched together by a. pair of

screws 51”. In Figs. 5 and 6, the plug is made *

up of two parts 52 and 53, tied together by a
pairs of screws 54, one of these parts or disks
engaging a shoulder 55 of the bowl top,
while the other part or disk has a flange or
shoulder 56 for engaging the underside of the
bowl top, whereby the two parts or disks may
be clamped in engagement with the bowl top.
In Figs. 9 and 10, the plug is shown as of
conical form as at 57 and provided with

threads 58 carrying alock nut 59 for wedging *

the plug into its adjusted position, these vari-
ous means forming a locking means for effec-
tively locking the plug in position when
adjusted in the manner hereinbefore de-

“seribed. In other words, it has been found in ¢

practice that a plug merely screwed into the
top: of the cover does not retain its adjust-
ment during the operation of the apparatus,

desired  adjusted position, after they- have
been accurately adjusted. .

It is to be understood that by describing in
detail herein any particular form, structure
or arrangement, it 1s not intended to limit the
invention beyond the terms of the several
claims or the requirements of the prior art.

Having thus explained the nature of our
said invention and described a way of con-

structing and using the same, although with- ?

out attempting to set forth all of the forms
in which it may be made or all of the modes
of its use, we claim:

1.-In a centrifuge, the combination of a-

rotatable spindle, means for rotating it, a
bowl carried thereby, adjustable ported

means -carried by.the bowl and adjustable

toward and from the center of the bowl to
change the location of the port relatively to
the center of rotation for converting the
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‘therefore, we have provided efficient means
to insure the retention of the plugs in their =
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centrifuge from a separator into a clarifier,
and locking means effective depthwise of the
ported means for locking said ported means
in adjusted position and means adjacent to
a discharge port and co-operating with said
adjustable port for closing the latter when
rotatably adjusted.

2. In a centrifuge, the combination of &
rotatable bowl, rotatable means located at
the top of the bowl and provided with eccen-
trically-located outlet ports adjustable to-
ward and from the center of rotation of the
bowl to change the location thereof relatively
to the center of rotation without changing
the size of the ports, means adjacent to a
discharge port and co-operating with said ad-
justable port for closing the latter when ad-
justed and locking means for locking said
rotatable means In adjusted position and
effective to exert a depthwise clamping action
on said rotatable means.

3. In a centrifuge, the combination of a ro-
tatable bowl, rotafable means located at the
top of the bowl and provided with eccen-
trically-located outlet ports adjustable to-
ward and from the center of rotation of
the bowl to change the location thereof rela-
tively to the center of rotation without
changing the size of the ports, means adja-
cent to a discharge port and co-operating
with said adjustable port for closing the latter
when adjusted to change the centrifuge from
a separator into a clarifier and locking means
for locking said rotatable means in adjusted
position, said locking means comprising
clamping means.

4. In a centrifuge, the combination of a
rotatable bowl, rotatable means located at
the top of the bowl and provided with eccen-
trically-located outlet ports adjustable to-
ward and from the center of rotation of the
bowl to change the location thereof relatively
to the center of rotation without changing
the size of the ports, and locking means for

* Jocking said rotatable means in adjusted posi-

tion, said locking means comprising clamp-
ing means, said clamping means comprising a
plurality of spaced parts carried by the ro-
tatable means and a clamping medium co-
operating with said spaced parts.

5. In a centrifuge, the combination of a
rotatable bowl, rotatable means located at the
top of the bowl and provided with eccen-
trically-located outlet ports adjustable to-
ward and from the center of rotation of the
bowl to change the location thereof relatively
to the center of rotation without changing
the size of the ports, and locking means for
locking said rotatable means in adjusted posi-
tion, said locking means comprising a conical
surface carried by the rotatable means and
means for wedging said surface in the bowl
top.

6. In a centrifuge, the combination of a
rotatable spindle, means for rotating 1it, a

1,854,313

bowl carried thereby and having a closed top,
a plug located in the top and having a straight
port therethrough from top to bottom there-
of and adjustable toward and from the center
of the bowl to change the location of the port
relative to the center of rotation and closable
by its adjustment for readily converting the
separator into a clarifier without the removal
of any parts and means adjacent to a dis-
charge dnet and co-operating with said port
whereby when the port is adjusted it will be
closed.

7. In a centrifuge, the combination of a
rotatable spindle, means for rotating it, a
bowl carried thereby and having a closed top,
and a plug located in the top and substan-
tially flush with the top and bottom of the
top and having a straight port therethrough
from top to bottom thereof and adjustable
toward and from the center of the bowl to
change the location of the port relative to
the center of rotation and means adjacent to
a discharge port and co-operating with said
adjustable port for closing the latter when
adjusted for readily converting the separator
into a clarifier without the removal of any
parts.

8. In a centrifuge, the combination of a
rotatable spindle, means for rotating it, a
bowl carried thereby and having a closed top,
a plurality of plugs located in the top and
having a straight pors therethrough from top
to bottom thereof and adjustable toward and
from the center of the bowl to change the lo-
cation of the port relative to the center of ro-
tation and means adjacent to a discharge port
and co-operating with said adjustable port
for closing the latter when adjusted for
readily converting the separator into a clari-
fier without the removal of any parts.

9. In a centrifuge, the combination of a
rotatable spindle, means for rotating it, a
bowl carried thereby and having a closed top,
a plurality of plugs located in the top and
having a straight port therethrough from top
to bottom thereof and adjustable toward and
from the center of the bowl to change the
location of the port relative to the center of
rotation and means adjacent to a discharge
port and co-operating with said adjustable
port for closing the latter when adjusted for
readily converting the separator into a clari-
fier without the removal of any parts, and
means for insuring the same adjustable move-
ment of each of said plugs.

10. In a centrifuge, the combination of a
rotatable spindle, means for rotating it, a
bowl carried thereby and having a closed top,
and a plug located n the top and having an
eccentrically located straight port there-
through from top to bottom therecf and ad-
justable toward and from the center of the
bowl to change the location of the port rela-
tive to the center of rotation and means ad-
jacent to a discharge port and co-operating
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with said adjustable port for closing the lat-
ter when adjusted for readily converting the
separator into a clarifier without the removal
of any parts.

11. In a centrifuge, the combination of a
rotatable spindle, means for rotating it, a
bowl carried thereby and having a top there-
for, a plurality of plugs located in the top,
each having an eccentrically located straight
port therethrough from top to bottom there-
of and adjustable toward and from the center
of the bowl to.change the location of the port
relative to the center of rotation and means
adjacent to a discharge port and co-operat-
ing with said adjustable port for closing the
latter when adjusted for readily converting
the separator into a clarifier without the re-
moval of any parts.

12. In a centrifuge, the combination of a
rotatable spindle, means for rotating it, a
bowl carried thereby and having a closed top,
a plug located in the top and having astraight
port therethrough from top to bottom there-
of and adjustable toward and from the cen-
ter of the bowl to change the location of the
port relative to the center of rotation and
means adjacent to a discharge port and co-

operating with said adjustable port for clos-

ing the latter when adjusted for readily con-
verting the separator into a clarifier without
the removal of any parts, and means for lock-
ing said ported plug in adjusted position.
18. In a centrifuge, the combination of a
rotatable spindle, means for rotating it, a
bowl carried thereby, an adjustable ported
plug carried by the bowl and adjustable to-
ward and from the center of the bowl to

" change the location of the port relative to

40

45

50

L
[+

60

(13

the center of rotation and means adjacent to
a discharge port and co-operating with said
adjustable port for closing the latter when
adjusted for converting the centrifuge from
a separator into a clarifier, said plug having
a radial slot spacing the parts thereof, and
clamping means for pinching the spaced
parts together, thereby to lock the plug in
position.,

14. In a centrifuge, the combination of a
rotatable spindle, means for rotating. it, a
bowl carried thereby, an adjustable ported
plug carried by the bowl and adjustable to-
ward and from the center of the bowl to
change the location of the port relative to the
center of rotation and means adjacent to a
discharge port and co-operating with said ad-
justable port for closing the latter when ad-
justed for converting the centrifuge from
a separator into a clarifier, said plug com-
prising a pair of spaced members and means
projecting therethrough for drawing the
members toward each other, thereby to lock
the plug in position.

15. In a centrifuge, the combination of a

rotatable bowl, a plurality of rotatable plugs-
located at the top of the bowl and provided

5

with eccentrically located outlet ports ad-
justable toward and from the center of rota-
tion of the bowl to change the location there-
of relative to the center of rotation, means ad-
jacent to discharge ports and co-operating
with said adjustable discharge ports for clos-
ing the latter when adjusted thereby to con-
vert the centrifuge from a separator into a
clarifier each of said plugs comprising a pair
of spaced portions, means for drawing said
portions together thereby to lock the plug,
and means for insuring the same adjustable
movement of each of said plugs.

Signed at Cleveland, Ohio, this 5 day of
August, 1930.

: GUSTAV B. PETSCHE,

ALFRED E. DRISSNER.
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