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This”invention relates-to new-and- useful-fm=-
provements in*the mixing-of -Tiquids:

Most devices for the mixing of liquids-are chars-
acterized by.various disadvantages: - Stirrers-and -
simildat mixing” means- introduce-easily air-into~-5
the mixtuie. - For:this ‘reason; higlrspeed §tir<-
rerscausefoam-formation. - Furthermore; some- -
of the-mixing- devices-for: liquids do- not - easily -
lend-~ theémselves~ to - continuous:- operations. -
Though pumps are fréquently:used-for-the sub=- 10
stantially’ continuous mixing- of: Hquids;_the -re=-
sultinig-mixture is in'many cases-not-sufficiently
intimmate:- Many mixinz devices, such- as pumps; ..
are, however; relatively cumbersome in their 0D~
eration-and-theircleaning-and sterilization where- 15
used-in connection with Toodstuffs or other spoil-*
able ‘lighids’is connected- with*difficulties.

Orie-object-of-the instant invention comprises .,
among- others-the- centrifugal -mixing. of -iquids".
in a simple continuous operation: - This-and fup~. 20
ther objects of-the- invention. will ‘be- apparent ..
from-the following description.:

In accordance with the invention, two. specifi- -
cally differing liquids-are continuously fed into .a .
voiume- confined zone and: into - contaet with ‘s 2%
stripping disc in' this zone, the liquids being con-
tinuously subjected to-centrifugal action in this’
zone-and are-continuously “discharge as: 2 mix=.
ture from the stripping channel of the dise,the
feeding "of one of said’ liquids ‘being maintained 50
in~amount - less-than the: total discharging . lig-.
uid.-* The device for" accomplishing this. purpose-..
essentialiy - comprises - a - rotatable - centrifuge.:
dram, -a stationary -stripping -dis¢- withih~ said"
drum substantially -coaxial “with ‘the" drum raxis 85
of rotation, conduit means for.feeding-liguid;
into said drum, and liquid. discharge means .in ..
communication with “the stripping channel. of -
said dise. .

The invention is-exemplified' by the drawings: 40
in which"

Fig: ‘1 represents a cross-sectional *side view"-
of part of 4 construction embodying the invens-
tion;; -

Fig:2 is'a crossisectional:side: view of-part-of 45
the construction in: accordance with: the invens=-
tion: embodying an -alternative- construction;

Fig. -3 illustrates-a :cross: sectional:side  view::
of part.-of the-eonstruction.in aceordance with:~
the invention illustrating.a further -alternative 50
structure; and -. -

Fig..4 shows.a Lross..sectional-top.wiew. -of a
stripping disc of .the.construction: shown An.Pige..

3 6n.the plane IVe—IV. thereof. ..
Refefring to'Fig. 1, the centrifuge drum com-- 55

2

posed-of - the-bottom:member -2 dnd:cover-3 held -
together-by:way of the-loeking ring-4 is ‘mounted--
on rotatablé ‘centrifuge-spindle*1 being secured--
theretobyway of the-nut 2: * Stationary- outer--
‘centrifugehousing 26'carries the top-or hood por=-
tion~23 -¢omposed’ of the- cover-24-and-the ‘bot="
tom-29 extending .into- the-side wallt portion: 25 -
Hood portion 23 ‘carries the-central-shaft 2 (“ar--
ranged substahtially ‘coaxial withi- the-axis ‘of ros=-
tation of the-centrifuge-drum-20:" Central shait -
portion 21 carries cocentric therewith and spaced:
apart-therefrom:-the-tubrlai member: 22 Hefin- .
ing hetween the. outer-surface-of shaft portion z{ -
and-nner. surface of: the: tubulat. member 22 ‘the
liguid disehsrge conduit-or- duct -81~° Duch- ] 54
around-shaft 2{is-in"communication with the
discharge:tube'9 controlled by thevalve 19 “Hasd
23 tarries the cylindricsl inner wal “Imember 27"
spaced - apart from~and: extending.to. below the
bottom member 29° of ‘Hood 235" Cylindrical. ihner
wall 2T"is “arranged: substantially:cocentric with -
the-axis’of rotation of “said drum and thus with
the-stationary center'shaft 21" Cover 3 of drum .
.20 carries-a substantiallyeylinidrics} collar mem=
“ber-13*Spaced apart-from-and Substantidlly co-
centrie-with the inner wall 2T0f -ths.hdod 23 de+
fining -therebetween-the conduit 3 2. Rotatable’
collar member-t3“of drum~20°carries: at- its top -
liquid overflow-1ip"28. Intrer-hood member- 27
“and eylindricsl~member-22° define therebetween
thetliquid conduit6 In* ‘communication :with ‘the.
inletduct 30" Stationary cenber:shaft 2 imdefines .
thecentral-conduit. 5 defining at-its hottom with’
the-outside. surfate of serew 12 tha Jdischarge;dust.
+83. * Center shaft 1. éarries at:its’lower end the
stripbing-disc 7, the stripping channer § of which -
communicates  with the:.dischdrge; conduit 81
around the” outer_surfaée of thé inher shdfi 2107
A tybical stripping disé s foir instance illustrated...
“in Figl 4.5, . ]
Inithe_practical operation: of the. device..ex-,
emplifiéd in Pig..1, \a specifically. lighter liquid ..
(indicated by the broken outline). is fed.through ..
centerl:conduit. & and. discharge duet.33 into the .
{nner centrifugal drum.space, 38, floWwing inte-the .,
bortion. 34. thereof. below .thé stripping dise..7.”
The‘jpﬂpiﬁc'allsii‘heavierlici.ﬁid.-.Qindicated\by«.solid
outling): is fed. through:conduit 20.and annular. .
channel 6 intathé drum.interior. 36.flowing. into .
“the.space -38.above. the..stripping . dise-1. ¢ Upon .
rotatioii. of -the:.centrifugal.drum.20.the -specifi- .-
cally. hea;vierwliquid;-wﬂl;.gq; tosthe~outer: wall-of.;
the.‘centniﬁugatl,’:dmmz,bemg;:banked:.-aga_inst.-t’he;.—:
JSame.while.the:specifically. lighter liquid-will be. =
“Superimposed upon the heavier liquid level. If
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the two liquids are fed into the centrifuge simul-
taneously the lighter liquid will first come into
contact with the outer opening of the stripping
disc T inasmuch as it assumes the innermost posi-
tion being banked on top of the centrifugally
outwardly moving heavier liquid. There will be,
therefore, then first specifically lighter liquid
stripped by the stripping disc 1 and discharged
through conduits 31 and 8. If the amount of
liguid feed is so adjusted that one of the two
liquids is fed in amount less than ‘the total liquid
stripped by the stripping disc and discharged
through conduit 9, the interphase between the
specifically lighter and specifically heavier liquid
will soon reach the outer stripping opening of con-
duit 8 of the stripping disc 7 and thereaiter both
liquids will be gripped by the stripping disc being
mixed therein and discharged through conduits 31
and ¢ in the form of an intimate mixture. The
strioping disc acts essentially as a reverse centrif-
ugal pump. It may be for instance seen by refer-
ence to Fig. 4 the specifically lighter and specifi-
cally heavier liquids are forced. through their cen-
trifugal rotation into the opening of the stripping
channel 8¢ which spirals inwardly towards the
center of the stripping disc. The continuing cen-
trifugal pressure then forces the liquids which
have become intimately mixed in the stripping

channels 8a upwardly through the annular duct .

2{ to be discharged as an intimate mixture of the
liquids. : - .

The operation is similar if the one or the other
of the two liguids should be first fed into.the
centrifuge before the other is admitted. Assum-
ing, for instance, that specifically heavier liquid is
admitied as such, or in mixture with specifically
lighter liguid in a manner where the specifically
heavier liguid preponderates to an extent that
the stripping disc will first dip into the specifically
heavier liquid, the latter will be discharged until
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again the interspace between the specifically .

lighter and specifically heavier liquid is reached.
In the particular embodiment of Fig. 1, the
drum interior portions 34 and 35 separated by
the stripping disec 1 constitute communicat-
ing chambers and the two liquids will assume
positions of balance in each. Valve {8 is
so adjusted that the rate of discharge through
conduit 9 is larger than the rate of feed of one
of its components. Valve [§ furthermore is
so adjusted to the discharge through conduit
g that the levels of the two liquids remain such
that the liquid level of the liguid within the upper
portion 35 of the centrifugal interior 3% is main-
fained between the outer periphery of the strip-
ping disc 7 and the inner periphery of the collar
member i3. If the discharge is restricted too
much, the liguid within the upper portion 35 of
the drum interior 38 will discharge through con-
duit 32 over overflow lip 28 into the interior i1
of the hood 23. On the other hand, if the valve
is opened too wide so that the liquid mixture dis-
charge is out of proportion to the feed rates of the
liguids, the liquid levels within the centrifuge
interior 38 may recede to a point where air. is
sucked in to the stripping disc.

Though Fig. 1 illustrates the feeding of the
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specifically heavier liquid to above the stripping .

disc and of the specifically lighter liquid to below
the stripping dise, it is possible to reverse the feeds
of these liquids and have the specifically lighter
liquid pass into the centrifuge interior above the
stripping disc and the sbecifically heavier liquid
into the centrifuge interior to below the stripping

disc. Alternatively, an arrangement as exempli--

70
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fled in Fig. 2 may be used. As there shown, the
specifically heavier liquid is admitted through the
central conduit 16. Spindle 14 of the centrifuge
is of the hollow type and defines the central con-
duit 15 for the admission of the specifically lighter
liquid. Again the two liquids seek individual
liquid levels which in their differential in the up-
per and lower portions 35z and 34¢ are con-
trolled by the differentials in their specific gravity.
Again, the interphase of the two liquids reaches
the stripping circumference of the stripping disc
i8. In this case, there is thus the specifically
heavier and the specifically lighter liquid each
sntroduced to the space below the stripping disc.
In this case, however, the liquid level of the
specifically heavier liquid in the upper portion 35
of the drum interior is controlled not only by the
smount of specifically lighter liguid within the
space 38a but also by the specifically heavier
liquid being centrifugally moved through the spe-
cifically lighter liquid. The particular construc-
tion of Fig. 2 has the advantage that it is pos-
sible to make the inner diameter of the collar
member {7 smaller than that of the correspond-
ing collar member 13 of Fig. 1. This in turn
permits a smaller outer diamefer of the strip-
ping dise 18. There is thus in this construction
less power required for the operation of the mix-
ing device. Instead of introducing the specifically
heavier liquid through conduit {6, as illustrated
in Fig. 2, the specifically lighter liquid may be
introduced through this conduit while passing
the specifically heavier liguid through conduit
15, Alternatively, both liquids may be introduced
through the conduit {5 of the hollow spindle {4.
Instead of defining conduit {5 as part of rotat-
able spindle {4 so that the conduit walls rotate
with the spindle, it is possible to define conduit
{% by way of a stationary tube or conduit within
the rotating hollow spindle (4.

Fig. 3 demonstrates a construction similar to
Fig. 2 except that both liquids are introduces
by way of the central conduit {6 being each sep-
arately fed into the same by the T-connection {8.

The method and device in accordance with the
invention have many valuable practical applica-
tions in the mixing of liquids. One of the iore-
most applications is that in connection with the
mixing of liquids for extraction purposes in which
one of the liguids is a solute while the other is
the extracting solvent possessing a preferential’
solubility for the material dissolved in the solute.
Their application may further include the emul-
sification of certain liguids parficularly in the

‘presence of emulsifying agents.

I claim:

i. Device for the intimate mixing of liquids
which comprises a rotatable centrifuge drum,
a stationary center shaft extending to within
said drum substantially coaxial with the drum
axis of rotation, a stationary stripping disc car-
ried by said shaft cocentric therewith within
said drum, first conduit means defined by said
shaft for feeding one of two specifically ¢iffering

‘liquids into said drum below said disc, second

conduit means for admitting the other of said
liguids into said drum, third conduit means in
communication with the stripping channel of
said gise for discharging a mixture of said liguids,
and means defining an annular overflow c¢han-

.nel from the upper inner end of said drum.”

2. Device in accordance with ¢laim 1 in which
said third conduit is essentially defined between
the outer surface of said shaft and an essentially
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tubular member cocentric with said shaft in
spaced relation thereto.

3. Device in accordance with claim 1 in which
said second conduit exits into said drum above
said disc.

4. Device in accordance with claim 1 in which
said third conduit means are provided with valv-
ing means for variably adjusting mixture flow
therethrough, in which said third conduit is
essentially defined between the outer surface of
said shaft and an essentially tubular member
cocentric with said shaft in spaced relation
thereto, in which said annular overflow channel
is defined between an inner and outer cylindri-
cal member cocentric with said shaft, and in
which said second conduit is defined between the
outer surface of said tubular member and the
inner surface of said inner cylindrical member.

5. Device in accordance with claim 1 in which
said second conduit exits into said drum below
said dise.

6. Device in accordance with claim 5 in which
said second conduit is defined within the cen-
trifuge spindile.

7. Device in accordance with claim 6 in which
said third conduit means are provided with valv-
ing means for variably adjusting mixture fiow
therethrough, in which said third conduit is es-
sentially defined between the outer surface of
said shaft and an essentially tubular member
cocentric with said shaft in spaced relation there-
to, and in which said annular overflow channel
is defined between the inner surface of a tubular
extension of the drum cover cocentric with said
shaft and a portion of the outer surface of said
tubular member.

8. Method for the intimate mixing of liquids
which comprises establishing a volume confined
zone, continuously feeding two specifically dif-
fering liquids into said zone, continuously sub-
jecting said liquids in said zone to centrifugal
action to establish an interphase therebetween,
continuously stripping and forcing for discharge
from said zone a portion of each said liquids

from said interphase along a stationary cen- 4

trally spiralling confined path while maintaining
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6
the feeding of one of said liquids in amount less
than the total discharging liquid.

9. Device for the intimate mixing of liquids
which comprises a rotatable centrifugal drum, a
stationary stripping disc of smaller diameter than
the inside diameter of said drum positioned with-
in said drum substantially co-axial with the
drum axis of rotation with its outer perimeter
in spaced relationship to the inner wall of said
drum defining an annular space therebetween
for a body of liquid of appreciable depth, con-
duit means for feeding two specifically dif-
fering liquids into said drum, overflow means
from the upper inner end of said drum, and lig-
uid discharge means in communication with the
stripping channel of said disc for removing a
mixture of said liquids.

10. Device according to claim 9 in which there
are additionally provided valving means on said
discharging means for variably adjusting mix-
ture flow through said discharging means.

11. Device according to claim 9 in which said
conduit means comprises a first conduit for feed-
ing one of said liguids into said drum and a
second conduit for feeding the other of said lig-
uids into said drum.

12. Device according to claim 11 in which said
first conduit exits below said disc and said sec-
ond conduit above said dise.

13. Device according to claim 11 in which said
conduit means exit into the drum space below
said disc and including valving means on said
discharging means for variably adjusting mix-
ture flow through said discharging means.

HEINRICH HEMFORT.
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