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SEPARATOR COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW JERSEY

PROCESS FOR SEPARATING LIQUIDS OF DIFFERENT SPECIFIC GRAVITIES

In separating two liquids of different

specific gravities, for instance oil and water,
1t 1s generally possible to obtain continuous
discharge of the liquids by arranging a liquid

5 seal of the heavier liquid in the separating

vessel. If the separation takes place in a

centrifuge and if a mixture of the two liquids

1s fed into the bowl of the centrifuge, the
heavier liquid will be separated out towards

19 the periphery of the bowl, where it displaces
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a corresponding quantity of liquid via the
idquid seal, said liquid leaving the bowl
through an outlet at a certain distance from

hquid moves inwards towards the centre and
1s discharged from the bowl at a smaller dis-
tance from the axis of rotation of the bowl.
To attain the highest separating efliciency,

the outlet radius should be such that the

level between the lighter and the heavier
liquid in the centrifugal bowl is at the great-
est possible diameter. If the liquids con-
tain solid impurities, which must be sep-
arated out, the correct determination of said
outlet radius is of the greatest importance
for the result of the separation, as these im-
purities generally are more difficult to sep-
arate than the liquids and also interfere with
the separation of the liquids. -
~To obtain in every case the most advan-
tageous position of the level in the bowl ac-
cording to the specific gravities of the liquids,
the outlets for liquid have been arranged in

such manner that their distance from the
axis of rotation ¢f the bowl can be varied.
A common method 1s to take out one of the

liquids through a ring that is concentric with
the axis of rotation of the bowl, said ring

bemng replaceable by a similar ring of any

clesired different inner diameter. Another
method 1s to move the outlet radius of the
heavier or the lighter liquid in a radial di-
rection by means of a screw. = '
The regulation brought about by exchange
of rings or by adjustment of screws involves
great 1nconveniences, especially as the spe-
cific gravities of the liquids often vary. It

may even happen that the specific gravities
of the liquids vary during the separation.

This 1s for instance the case when separat-

the axis of rotation of the bowl. The lighter

~ the out

ing the press-liquid obtained from olives.

Whereas the specific gravity of the olive

oil 1s comparatively constant, the specific

gravity of the fruit water may vary between

1.00 and 1.12. At the same time a very exact

acdljustment of the bowl is of the utmost im-

portance for the result of the separation,

making 1t necessary often to stop theseparator
so that the levels can be regulated. In un-

tavorable cases such a regulation of the levels
may be necessary several times an hour, so
that the centrifuge works in an uneconomi--

cal manner and 1s troublesome to operate.

The object of the present invention is to
avold the necessity of manual regulation of
either of the liquid outlets or of stoppage of

the centrifuge in order to maintain the con-

ditions required for efficient separation.
Specifically the object of the invention is at-

tained by the maintenance of a constant level
between the two liquids in the separating

chamber independent of the relatives spe-
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cific gravities of the liquids. The invention

also comprises novel structural features in .
1s not dependent for its execution on a centri-

the centrifuge itself, although the process

tuge of any particular construction.
In the drawing: '

Fig. 1 is a diagram illLlS_traﬁing the prin-

ciple of the invention by means of a decant-

ing apparatus wherein separation is effected

by gravity.

Fig. 2 13 a vertical section though a cen-

trifuge embodying my structural improve-

ments and adapted to carry out my improved
process. . e L

Fig. 3isa plan view of the central feed tube,

the 1nitial lighter liquid outflow channel and
the upper surface of the plate forming the
bottom of the auxiliary separating chamber.

90_". |

Fig. 4 1s a detail sectional view of means
for regulating the radius of the outlet from

low
hquid. - o
1In order to illustrate the principle of the

invention in a simple manner, it will be as-
sumed that the separation is taking place
under the influence of gravity instead of
~under centrifugal force, and for this pur-
100

pose reference will first be made to Fig. 1.

passage of once-separated lighter

05
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~ instance, oil and water, is fed into the sepa-

‘The mixture of liquids, consisting of, for

- rating vessel through the inlet A. In the

chamber B separa,tmn takes place, the water

and the impurities sinking to the bottom of
the vessel and the ho*hter 0il rising to the

surface. The water d1scharges throuﬂ‘h the
fixed outlet C through a water seal.

~ is static equilibrium between the column of

10

20 ¢

water D and the column of oil E. The pur:-
fied oil discharges at F' through the tube G,
. which extends down to about, but not neces-
sarily exactly, the level at which one desires

~ to keep the boundary level between the two
15

liquids in the separating vessel. Through

the tube G the oil is led into a chamber R in
layer of

nally discharges through the .

which the oil must pass through a
water H and

fixed oil outlet 1. The o1l i1s clean When 1t

again meets the water in the chamber R and

the water has also been: liberated from solid

impurities, so that the liquids easﬂy effect a
- clean separation.
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If now the speclﬁc gf'amty of +he watel

suddenly increases, the weight of the column
In order that

of water D also increases.
there shall be equilibrium between said col-

umn of water and the column of liquid under
the fixed oil outlet 1, the height of the column

of water H must be ‘such that the pressure of
the same plus the pressure of the column of

- oil over it is equal to the pressure of the col-

40 els, and the only result of the: variation in the
specific gravity of the water is that the height

of the column of 0il E automa,tmally INCreases

umn of water D. In order that the oil shall

- be-able to surmount the increased pressure of
‘the water, it is necessary that the height of
the column of oil E shall increase simultane-

- ously. The level between water and oil in
the separating vessel will still be at the same

med lev-

height, water and o1l discharge at-

.or decreases.

45
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. andL. The heavier 11qu1d as well as the solid
‘impurities move towards the wall of the bowl
under the influence of the centrifugal force.
The former discharges continuously through
‘the channels M to the fixed outlet C’, whereas
~ the heavier solid impurities that are not car-
- ried out with the liquid deposit on the wall
“of the bowl.
wards to the centre of the bowl and is grad-
~ ually libsrated from the heavier liquid and
- the impurities.
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5 ciency of the bowl.

~Figs. 2 and 3 show a centmfugal bowl em-

ﬁbOd

ing my improved construction and
adqpted to carry out my 11npr0ved process 1n

- accordance with the prmclple shown 1n Fig.
-1 and above deseribed.
“uids is fed into the bowl through the central

- feed tube A’ and is introduced into the sepa-

rating chamber B’ through the channels X

“The mixture of 11q-

The 11crhter liquid moves in-

nels & and surmounts the

There

. "The bowl shown in the ﬁgure -
- 1is fitted ‘with a-pile ot discs, the ob]ect of the
~same being to increase -the separating effi-.

The pur'lfied o1l: ﬂows“

1,897,240

outwal ds through the 11oles I" and the chan-

heavier liquid in the chamber R’, which 1is

‘connected with the liquid seal b} means of

the channels T, and then returns inwards to
the centre at the side of or over the channels
G’, and finally discharges through the fixed
oil outlet I”.  The eﬂimency of the separa-
tion in the chamber R’ can be increased by

letting the lighter liquid also pass through a
pile of discs in this chamber.

The level N in
the bow! between the heavier and the lighter

liquid keeps at a constant distance from the
axis of rotation of the bowl if the specific

gravity of either of the liquids should vary,

analogous to what i1s the case with the statlc.

separating tank illustrated in Fig. 1.

By leno‘thenmg or shortening the tubes G’
at their outer ends, it is possible to move the
level between the liquids from or towards the

pressure of the

70
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centre of the bowl respectively. The level

~for the discharge of the oil in the chamber R”
~and thus also the level between' the liquids
can be made variable by means of special reg-

ulating devices, for instance, by means of

screws U, provmed with a cenfral hole, at

the outer ends of the, tubes G’ as shown in’
g, 4. | |

In certain cases, as, for 1nstance when the

spemﬁc oravities lie close to each ‘other and

undergo “but small changes during the sepa-

mtmn 1t may be desirable to place "the outlets

90.

9.

for the liquids at as small a diameter as pos-

sible, one advantage of this being reduced

power consumption for the separatwn It 1s:
also suitable to provide regulating devices for
the variation of the diameter of outlets for
the liquids, said regulating devices having,

however, no influence on the position of the

level between the two 11qu1ds n the centrif-

ugal bowl.

The sepamtmn 01 oil &nd water and of.

olive oil and fruit water are merely examples

of mixed liquids capable of separation by my

Tt should

improved process and centrifuge.
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be clearly understood that the invention is

applicable to all mixtures of liguids which:
are capable of being centrifugally separated.

- No claim 1s mﬂ,de herein to the novel struc-

tural features of the.centrifuge, the same
forming the subject-matter of a separate ap-
- plication filed Aprll 28, 1931, Serla,l No.
533,428, ' '

Havmcr nowl fdlly descmbed my ‘inven-
t1011 What I claim and desne to protect by

| Letters Patent 1s:

1. In the sepaaatmn lof two 11q111ds of dif-
forent. specific gravities in which the. sepa-
rated heayier llqmd tlmt has been separated

in the main separating space is discharged
~ through a liquid seal formed by the heavier
liquid, the process which comprises flowing
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the lighter liquid that has been separated in

the main separating space into an auxiliary
body of the heavier liquid communicating

130



=)

10

15

20

1,897,240

iith said liquid seal and at a level APProxi-
mating the level between the two liquids in
the main separating space, and in said aux-
thiary body of the heavier liquid separating
therefrom said lighter hquld and discharg-
ing it from an out et at a level between the
011tlﬂt for the heavier liquid and the level of

the lighter liquid in the main separating
space, Wherebv the level between the two
11qmds 1n the main separating space is main-
tained constant notwithstanding varations in
the specific gravities of the two liquids.

2. In the centrﬂugal separation of two
liquids of different specific gravities in
which the heavier liguad that has been sepa-
rated in the main separating space is dis-
charged thevefrom through a liquid seal
formed by the heavier 11{1111(1 and thence
flows inward toward the axis of rotation and
discharges through an outlet at a smaller

| dlstazme from the axis of rotation than the

20
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level between the two liquids in the main
Sepqmtmo space, the process which com-
prises flowing the hﬂhter liguid that has been
separated in the main separating space into
an auxiliary body of the heavier hqmc
municating with said liquid seal and at a
level apploum‘#mo the level between the
two liquids in the main separ ating space, and
n said auxiliary body of the heavier liquid

again separating the i chter liquid from the

heavier liquid and flowing it inward toward
the axis of rotation and discharging it
through an outlet belween the outlet fm:' the

heavier liquid and the level of the lighter

li uid 1n the main separatine space. wherebv
- 9

the level between the two liquids 1n the main
separating space is maintained constant not-
withstanding variations in the specific gravi-
ties of the two Liguids.

3. In the ceﬁtrifugal separation of two
liquads ot different speeciiic gravities 1n which
the heavier liguid that has been separated
in the main separating space is discharged
therefrom through a liquid seal formed by
the heavier liqu'{"_ and thence flows inward
toward the axis of rotation and discharges

at a smaller distance from

thr ouﬂh an outleu
the axis of retation than the level between

the two ]1qu1df' in the main separating space,
the process which comprises flowing the
lighter hiquid that has been separated in the
main separating space through an auxiliary
body of the heavier Lqulf‘l communicating
with said liguid seal and therein again sepa-
ratine the 11ohter liquid from t‘le heavier
liquid and discharging it.

4, In the ce ntrlfub.ml separation of two
Liquids of different specific gravities in
which the heavier liquid that has been sepa-
rated 1m the main separating space 1s dis-
charged therefrom through a liquid seal
formed by the heavier 11q111d and thence flows
inward toward the axis of rotation and dis-
charges through an outlet at a smaller dis-

com-

3

tance from the axis of rotation than the level
between the two liquids in the main separat-
ing space, the process which comprises flow-
ing the llﬁhter hqmd that has been separated
in the main separating space through an

auxiliary body of the heavier liquid com-
municating with said liquid seal and therein
noain beparaumﬂ the lighter liquid from the
heavier liquid and dlschal omng 1t through a
fixed outlet at a radial distance from the axis
01’* rotation between the radial distances of
the outlet for the heavier liquid and the level

of the lighter liquid in the main separa,tlng.

suace.

5. In the centmfuml separation of two

liguids of different spec1ﬁc eravities, the
process which comprises separatmo' the two
licuids in a main separating space, c11scharfr—
ing therefrom all the separated heavier llqmd

-thmuc-u a liquid seal of such heavier liquid

and dischares 21ng all the lighter liquid through
another uqmd seal of said heavier liquud.
6. In the centrifugal separation of two
quids of different Speclﬁc oravities, the
rocess which COMPrises Sepamtmcr the two

11
DI
liquids 1n a main separating space, discharg-

10 g the:z_ ¢from all the separated heavier 11qu1d;

thr oh a hqwd seal of such heavier Liquid
C{}THTHL}“C& g with the peripheral zone of
separated hﬂwmx liquid and outflowing from
the main se parating space all the lighter
liguad mmto another hquld seal of said heavier

hq uid at a level aopro.almatmo the level be-

tween the two liquids in the main separating
space, and reseparating the lighter lquid

t-om the heavier 11q1,11d of the second llqmd '

seal and discharging it.

7. In the cenwlfunal séparatlon of two
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liquids of different spemfm gravities, the

process which comprises sep‘lmtmﬂ* the two

l1quids 1n a main separating space, discharg-
1ng thereirom all the separated heawer liquid
bll]f'OHDD a liquid seal of such heavier Liquid
Lommumea,tmﬂ with the peripheral zone of
separated heavier liquid and outflowing from
the main s_epﬂ..mtmg space all the hghter

Tiquid 1nto another liquid seal of said heavier

liguid at a level ‘lpDI‘OleELtHlG' the level

between the two liquids in the main separat-

ing space, and rese par%mﬂ the lighter liquid
liquid

from the heavier liquid of the SeCOIld
seal; and thence flowing the lighter liquid
thmumh 2 fixed outlet at a radial distance

T1rom the axis of rotation between the radial

distances of the heavier liquid cutlet and the

level of the lighter liquid in the main sepa-

I'&LITIO space.
In tesumoqy of which invention, I have

hereunto set my hand, at Stockholm, Sweden )

on this 2nd J‘W of June, 1930.

SVEN ALFRED 'BERHL' DAHLGREN.

105

110

115

120

125

130



	Drawings
	Front Page
	Specification
	Claims

