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It is known to use in centrifugal separators
discharge devices or “skimmers” which project
into the rotating mass of liquid and by means
of which the liquid can be taken ouft under pres-
sure from the cenfrifugal bowl. In connection
with the treatment of liquids which are not to
any substantial degree unfavorably influenced
by the admixing of air, considerable latitude is
allowed in selecting an operative construction.
It is, for instance, practicable to utilize a tube,
projecting into the liquid, the orifice of which
is directed towards the tangential movement of
the liquid. But in the treatment of liquids
in which the admixing of air causes a formation
of froth, as for instance milk, a device of this
type is not efficient, as strong whirls are formed
at the tube which cause great quantities of air
to be intimately mixed with the liquid. With
the object of preventing these whirl-movements
it has been known to usé a disc-shaped skimmer
provided with channels opening at the cir-
cumference of the disc.. The rotating mass of
liquid encloses the circumference and covers part
of the disc adjacent its periphery, for the pur-
pose of preventing air from being mixed with
the liquid streaming into the disc through the
aforementioned channels. The disc should be
positioned in a special chamber rotating with the
bowl and communicating with the separating
chamber. If the discharge or skimmer device is
intended to take out skimmilk from the bowl, the
special chamber must be arranged to communi-
cate with the separating chamber in the neigh-
borhood of the periphery of the bowl. Experi-
ence has shown, however, that even with this
device it is very difficult to discharge the liquid
in a frothless state. Irregular flows of liquid
are caused at the free level of the liquid in the
special chamber in which the skimmer device is
40 positioned, as the inner part of the rotating
mass of liquid is on the one side influenced by
the frictional forces from the stationary skim-
ming device and on the other side by similar
forces from the rapidly rotating wall of the
chamber, On the inner liquid surface, which is
in contact with the air, forces are also at play,
originating from the air, which here of course
has a rather irregular movement. In order to
obtain a complete absence of froth it has proved
necessary to work with great overlapping of the
skimming device by the liquid, that is, to work
with a thick layer of liquid inside the outer edge
of the skimming device. Owing to the great
speed at which a centrifuge rotates, a measure
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of this kind is undesirable, as it causes a con-
siderable power consumption.

The present invention relates to an arrange-
ment by means of which a frothless discharge
can be secured that is not open to the objections
specified. A characteristic feature of the in-
vention is that adjacent both surfaces of the
skimming device more or less near their outer
edges an inwardly directed flow of liquid is main-
tained, the velocity of which is sufficiently great
tc prevent the air from being conveyed from
the inner surface of the liguid into the special
chamber from which the skimming device re-
moves liquid.

In the accompanying drawings, which illus-
trate four of different possible embodiments of
the invention—

Fig, 1 is a vertical sectional view of the upper
part of a centrifugal bowl and of the associ-
ated construction for skimming and froth pre-
vention.

Fig. 2 is a similar view of a modification.

Fig. 3 is a fragmentary section on line 33
of Fig. 1.

Fig, 4 is a vertical sectional view, similar to
Figs. 1 and 2, of another modification.

Fig. 5 is a vertical sectional view, similar to
Figs, 1, 2 and 3, of still another modification.

Fig. 6 is an enlarged vertical sectional view of
a part of Fig. 5.

Referring first to Fig. 1: Communicating with
the peripheral part or sludge chamber of the
centrifugal bowl 2 is an outflow channel 4 dis-
charging into an annular chamber 3 into which
the peripheral part of the skimming device ex-
tends. The skimming device may comprise a
disc-shaped element 5 which may be similar in
construction to a turbine wheel; that is, it may
be provided with channels 6 formed by wings
60 (see Fig. 3) arranged more or less tangential-
ly. These channels converge to a central chan-
nel, or system of channels, 7, from the exit ends
of which the skimmed liquid is discharged into
the usual collecting vessel (not shown). The
skimmer, for a short distance from its pe-
riphery inward, is positioned, measured verti-
cally, close to the members 8 and 9 (which are
secured to rotate with the bowl and form be-
tween them the chamber 3), leaving throttled
passages 10 which connect chamber 3 with
chambers 11 and 12. Chamber {1 is formed be-
tween member 8 and the skimmer 5. Chamber
12 is formed between the skimmer 5 and mem-
ber 9. Beneath chamber 12 is a froth extin-
guishing chamber 3.
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Foamless milk is brought through the channels

‘4 into the chamber 8, whence it is discharged un-
-der pressure by the skimmer 5.

_The degree of
overlapping of the outer edge of the skimmer
by the‘liquid in chamber 8 determines. the coun-
terpressure whi¢h can be apphed in - the -dis-
charge channels 7. If “the diseharging :ligaid
must overcome a great resistahée the.inner sur-
face of the body of hqui -in“chaniber 3:may be
at such distance inward:from the cuter edge of
the skimmeér that transport of air from" the

“surface of the liquid ‘to the outer edge of the

skimmer cannot-occur. By reason of the throt-
tled passages 18 between chamber 3 and.cham-~
bers 11 and 12, there is maintained an inwardly
directed flow Whlch is comparatively small in
volume but comparatively great in velocxty

Provision must of course be made for main-

taining the desired circulation of liquid. The
simplest arrangement would be to allow the lig-

uid entering chambers 11 and 2 to escape from

the bowl and be collected in a special colleotmg
vessel—possibly that for the separated light lig-
uid; e. g. cream. If complete ‘absence of’ froth
is not requlred and the inward rate of ﬂow can
e maintained sufficiently 1ow, such an arrange-
ment is permissible.
plete absence of froth is desired or required, the

“inward velocity of the’ liquid must’ necessauly be.
30

kept so high that special prov1s1on ‘must be made
to  establish c1rculat1on in" the bowl ‘To efFect
this the sklmmer 5 1s prov1ded Wlth channels 18,
which may be formed in the wings 60 (see Flg 3)

‘When substantially’ com--

and connect chambers 1 and 12, Whlle opemngs )

15 connect chamber 12 and the ‘froth - extin-
guishing’ chamber 13 and openings . I cormect
chamber {3 and channels 4. Chamber {3 is pro-
vided with radially extendmg conveyor wmgs T

Chambers i and {2 are not provided w1th
conveying wings.

Owing to the- brakmg action of - the: sklmmer
which may be increased, if desireg, by providing, it
with wings 38, the hqmd in chambers It and 12 -

. will rotate at a speed lower: than the speed of
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. rotation of the bowl

‘ The:liquid-in these cham="
bers will be lntlma.tely mixed with air, for. réasonis
heréinbefore explained, so that its specific gsravity
is lower than that of the heavier separated liquid,
e. g., skimmilk. Such lower specificigravity and -
the reduced tangential speed ¢ause the inner levesl

‘discs 26 and 21
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from into the frothiextingnishing chamber 13, as
hereinafter.deseribed. -

The $kimming Jdevice is shown and described
as-arranged iin -a chamber which communicates

‘with the:peripheral part of the body, and there- 3
‘fore fhandles the heavier separated component.
“The lighter separated component may be dis-

charged in any suitable way, as, for example,
through one or more outlets 32 extending through
the bowl wall and one or more of the centralizing 1o
ribs 33; or such lighter separated component,
also or instead, may be discharged by means of a
second skimming device, which need not be shown
and described, since the arrangement need mere-

ly substantially duplicate that described for dis- 1.
charging the heavier separated component.

The sklmmer néed not be of the type herein-
before described. It may be constructed in any’
suitable mamnner, as shown, for example, in Fig, 2..

In this modification, the skimmer comprises two. 2@
spaced apart discs 20 and” 21, which extend info
the annular chamber 3. Enclosed between these
discs are ‘spiral vanes or. wings 22, formmg be-
tween them channels” directed” toward ‘the tan-..
gential direction of the flow of liquid. Inside g5
chamber, 8 is a numbér of wings 24 fixed. to: the’
bowl wall “The spiral shaped channels formed by -
the wings 22 do hot extend to the peripheries, of
the dises 20 and 21, Their outer edgés terminate
at a consideraply shorter radial distance from the ggc"
center of the bowl. The conveyor wings 24 éxtend.
inward almost to the moutlis; of .the channels
formed by wings 22. The objeet of this arrange-'
ment is to obtain as low a tangential speed as
possible of the discharging liquid at the entrance . a5
openings of the skimming channels It is not
sufficient merely to locate these opénings at a’
considerable distance within the peripheries of”
The liquid flowing 1nward to—
ward these channels tends. t6 rétainits’ energy 40
and; therefore on its way ‘inward it tends to
increase its tangential speed The. éffect of the.
_-conveyor wings 24 is to prevent ‘the hquld from
increasing its angular speed and thus reduce the

- tangential speed ‘to the same valile as the tangen— 40\ ‘

of-the liquid, indicated by the line x,’in-chambers °

t! and 12 to be inside the level of the liquid in-

the separating chamber. of the bowl, the position’
of which determines the pressure in the channels .
4. Allof the wings 17 in"the froth extinguishing

chamber {3 rotate with the bowl and there is thus

no tendency therein to froth forration; the tend-

ency being to separate air from the frothy milk:-
. entering through openings {5.
should be provided for the removal of the sep-

Suitable ‘means

arated air from the froth extinguishing chamber
13, as, for example, a central channél 31, between
chamber 13 and a space outs1de the’ bowl.”

speclﬁc grav1ty of the hqmd thereln cause 1ts 1n-

" distant from the center of the bowl than the 1nner

surface of the llquld 1ndlcated by line'x, in cham- )
“bers I and- IZ thereby allowing flow of Tigquid

from’ chamber 12 into chamber 3.

Other means for effectmg the’ necessary circula- :

t1or1 of hqmd may be adopted ‘Thus speclal sk1m-
ming devices at the skimmer'5 and operatmg 1n

- discs 39 and 88 forming a skimmer are spaced..

“The "’
full conveying in the chamber 13 ‘and the hlgh

tial speed ‘of thé part of the bowl at the same
radius, and thereby, by returnlng to the bowl a
large part of the energy. due bo the chfference 1n .
tangentlal “speed, reduce the power required to

~ drive it. -

The arrangement shown 1n Fxgure 2 may be
combined with throttled openings 25 between the
skimming disés. 20 and 21 and the rotatmg Walls
26 and 27 of the bowl, these opemngs commum- -
cating with chambers ti and {2 and correspond- 55
ing ‘to openings 18 of Fig. 1, which chambers -
collect liquid ﬂowmg inward through the throttles .
and chscharge it into the froth extinguishing. ™
chamber 13. v

Pig. 4 shows, another modlﬁcatlon 1n Whlch two 60,

50 close together that the reduction of rotary

velocity is caused by friction and wings (such as™

- 60) are not requlred between them, o I
I have herelnbefore referred to the fea51b111ty 65,

of providing special sk1mm1ng dev1ces operatmg

in chambérs 14 and {2 “for conductmg hqmd

. therefrom’ into the froth extmgmshmg chamber ‘

- Figs.'5 and 6 illustrate such a p0551b1e arrang -"
ment. The skifiming device 5 may be the sare YO
as that shown in Fig. 1. Extendmg into chambers

A1 and 12 are ‘disc-shaped membeis 4@ and 4i°

“the chambers i1 and 12 may conduct liquid there- ~

forming between them and the skimming ‘device”

spaces that at their outer ends open into cham- ..
bers Il and 12 and that are connected one with 75
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the other at their inner ends by channels 42
formed, like channels {6, in the skimming device.
At its inner end, as well as at its outer end, the
lower space communicates with chamber 2. In
both spaces are radial wings 43 which may extend
throughout the radial dimensions of the spaces.
These wings prevent rotation of the liquid in
these spaces and hence eliminate any centrifugal
force. The liquid can therefore flow freely toward
the center. As the entrance to these spaces is
nearer to the center than the entrances to chan-
nels §, any frothy milk will be deflected into these
spaces and will eventually reach the froth elimi~-
nating chamber (3. In Fig. 6 arrows show the
direction of circulation.

What I claim and desire to protect by Letters
Patent is: ]

1. A centrifugal separating machine compris-
ing 2 revoluble outer chamber adapted to contain
a body of separated liquid and from which such
liquid is intended to be removed, a relatively
stationary skimming device extending into said
chamber and adapted to overlap the body of liquid
therein, two inner révoluble chambers one above
and one. below the skimming device and into
which is adapted to flow liquid not removed by
the skimming device, means providing restricted
liquid outflow passages between the inner cham-
bers and the oufer chamber including communi-
cating means for liguid between such two inner
chambers.

2. A centrifugal separating machine compris-
ing a revoluble outer chamber adapted to con-
tain a body of separated liquid and from which
such liquid is intended to be removed, a relatively
stationary skimming device extending into said
chamber and adapted to overlap the body of liquid
therein, two inner revoluble chambers one above
and one below the skimming device and into
which is adapted tc flow liquid not removed by
the skimming device, means providing restricted
liquid outflow passages between the inner cham-
bers and the outer chamber including channels
formed in the skimming device tc allow flow of
liquid from cone inner chamber to the other.

3. A centrifugal separating machine compris-
ing a revoluble outer chamber adapted to contain
a body of separated liquid and from which such
liquid is intended to be removed, a relatively
stationary skimming device extending into said
chamber and adapted to overlap the body of liquid
therein, two inner revoluble chambers one above
and one below the skimming device, means
providing restricted ligquid outflow passages be-
tween the outer chamber and the inner chambers,
a froth extinguishing chamber communicating
with one of the inner chambers, relatively station-
ary discs extending into said inner chambers and
providing liquid flow spaces between them and
the skimming device and inwardly through which
liquid is adapted to flow, and wings substantially
preventing rotation of liguid in said spaces.

4. A centrifugal separating machine comprising
a centrifugal bowl, a stationary skimming device,
an enclosure for the skimming device, said en-
closure being revoluble with the bowl and the pe~
ripheral part of which is adapted to receive sep-
arated liquid, the skimming device being disc-
shaped and having a peripheral inlet adapted to
penetrate the body of separated liquid in-the
enclosure, said enclosure being contracted ad-
jacent the entire peripheral part of the skimming
device to an extent sufficient, in operation, to
generate and maintain adjacent the peripheral
part of the skimming device, and outside the inner

3

level of liquid in the enclosure, an inwardly
directed flow of liquid sufficiently strong to pre-
vent air from being conducted from the inner
surface of the liquid to the peripheral inlet of the
skimming device.

5. A centrifugal separating machine in accord-
ance with claim 4 wherein the skimming device
comprises liquid receiving means and discs on
opposite sides of the liquid receiving means, and
wings in and revoluble with said enclosure ex~
tending into the space between said discs and
terminating near said liquid receiving means.

6. A centrifugal separating machine comprising
a centrifugal bowl, an enclosure revoluble with
the bowl and adapted to contain a body of sep-

10
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arated liquid, said enclosure comprising an outer *

peripheral portion in communication with the
interior of the bowl and adapted to receive from
the bowl separated liguid, and an inner portion,
a relatively stationary disc-shaped skimming de-
vice having a peripheral inlet and extending
through the inner portion of the enclosure and
adapted to penetrate the body of liquid in the
enclosure, and means, including an annular part
of the wall of the enclosure in cooperation with

an annular part of the skimmer adapted to -

restrict the flow of liquid between the inner and
outer portions of the enclosure so that a limited
volume of separated liquid will, in operation, flow
inwardly into the inner part of the enclosure at
high velocity and thereby prevent air from being
conducted from the inner surface of the liquid
in the enclosure to the peripheral inlet of the
skimming device.

7. A centrifugal separating machine comprising
a centrifugal bowl, walls forming an enclosure
communicating with the interior of the bowl and
adapted to contain a body of separated liquid and
from which liquid is intended to be removed, a
relatively stationary disc-shaped skimming device
within the enclosure having a peripheral inlet
part adapted to penetrate said body of liquid, said
walls being widely spaced from the major part of
the skimmer but closely approximating the outer
surface of the skimmer adjacent its peripheral
part to thereby divide the enclosure into outer
and inner portions and afford between them re-
stricted passages for flow of liquid at high velocity
from the outer portion of the enclosure to the
inner portion thereof and thereby prevent air
from passing from the inner surface of the liquid
to the inlet of the skimming device.

8. A centrifugal separating machine comprising
a revoluble enclosure adapted to contain a body
of separated liquid and from which such liquid
is intended to be removed, a relatively stationary
disc-shaped skimming device with a peripheral
inlet exftending into said enclosure and adapted
to overlap said body of liquid and discharge liquid
therefrom, means to generate and maintain ad-
jacent the peripheral part of said skimming de~
vice an inwardly directed flow of liquid outside
the skimming device sufficiently strong to prevent
air from being conducted from the inner surface
of the liquid to the skimming device, a froth ex~
tinguishing chamber, and means affording com-
munication between the inner portion of said
enclosure and said chamber and between said
chamber and the peripheral portion of the en-
closure.

9. A centrifugal separating machine comprising
a revoluble enclosure having an outer portion
adapted fo receive a body of separated liquid and
from which such liquid is intended to be removed,
a relatively stationary skimming device extending
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tion.of Said enclosiife and
a apted to. overlap | body of llquld and d1s-
ch; ge hqmd therefrom, means: prov1d1ng a re-
tricted passage between the outer ‘and 1nner' or-
tions .of the enclosure, a revoluble froth extiri-
guishing - charr*ber means affording communica-
tionn ‘between §$aid froth extinguishing chambel
and the outer and inner portions.of the enc]osm e,
and doaveyor wings in the f‘"oth extinguishing
chamber :

10, A centrlfugal ‘separating machme compr's-
ing & revoluble ‘eniclostire adapted to contain a
body ‘of ‘separated liquid ‘and from “which such
liquid is intended to be ‘removed, & relatively sta-

tionary . disc-shaped skimming device with & pe-

ripheral inlet extending infto said enclosure and

adapied to0. overlap said body of liquid and. dis-
‘chatge. liquid therefrom, means to generate and
‘maintdin adjacent the peripheral part of said

skimming devme an inwardiy directed flow of
liguid outside the skimming device sufficiently

'strong to prevent air from being conducted from

the inner surface of the liquid to the skimming
device, and means to ‘separate, from the liguid
thas has flowed inwardly outside the skimming

;rc atable w1th the ‘bowl and extending
‘between the peripheral parts of the. discs.

8,125,453

devide; ait‘entrained therein and to return the air~
free- liguiid-to the outer penpheral portion of the
erniclosure.

1L A cenbrlfugal geparating machine compris<
ing a revoluble enclosure adapted o contain a
body of separated liguid and from which such
hqmd is intended to be removed, a relatively
s’ca’fl 51y disc-shaped skimming device with a
peripheral inlet extanding into said enclosure and
adapted t0 overlap said body of liquid and dis-
charge ‘liquid therefrom, means to generate and
mamtaln adjacent the peripheral part of said
sk mmmg device an inwardly directed flow of
liguid ‘outside ‘the skimming device suﬁ‘lclently

strong to prevent air from being conducted from :

the inner surface of the liquid to the sklmrmng
device, said skimming device comprising “two
spaced apart discs ‘and wings confined between
the- dlscs and sha:)ed to prov1de liquid receiving

channels whose outer ends are at a substantial

dlstance 1"1s1de the perlphenes of ‘the discs, and
rings in the permheral part of said enclosure
inward

HANS OLOF LINDGREN.
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