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5 Claims.

This invention pertains to the general class
of processes and apparatus for the separation
of liquids from solids, and particularly to the
class of processes and apparatus for the cen-

9§ trifugal separation thereof. The invention per-
tains more particularly to the regulation or
prevention of the circulation of air through the
mass during the rotation of the basket of .the
centrifuge, thus preventing a substantial degree
of solidification of the liquid matter by evapora~
tion. -

The invention will be described in connection
with the manufacture ef sugar. However, it is
understood that it may be applied to the manu-
facture of many other products.

In the manufacture of sugar, sugar crystals
are produced by crystallization from solution and
are thus obtained, coated with various quantities
of adhering syrup or mother liquor.. This syrup
or mother liquor is generally separated from the
sugar crystals in centrifuges which are more. or
less specially adapted for this purpose. The
‘centrifuges employed prior to my invention, how-
ever, permit the circulation of air through the
5 mass. This results in a certain degree of drying

of the syrup or mother liquor, and causes the
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same to become more viscous and to adhere.

more tenaciously to the surfaces of the sugar

crystals. In some instances the syrup or mother

30 liquor may be dried fo such an extent as to form

a hard lacquer-hke coating around the mdl-
vidual crystals or groups of crystals.
Prior to my invention disclosed in my copend—

ing application Serial Number 167,578, filed Feb-.

5 ruary 11, 1927, which has resulted in Patent

1,775,385, dated September 9, 1930, it was im-~ -

possible to completely separate sugar solutions,
such as syrup or mother liquor, from sugar crys-
tals without washing the crystals in the cen-
trifuge. The washing was accomplished by in-
troducing a washing fluid, such as water, steam
or syrup, into the centrifuge while in operation.
The above mentioned drying of the sugar solu-

40

tion with the attendant increase in its adherence”

to the sugar crystals made necessary the use of
larger quantities of washing fluids. The use of
‘washing fluids is undesirable in view of the fact
that such fluids carry away in solution con-

siderable portions of crystallized sugar, thus re-

b

[

ducing the yield. .

The tendency for the air to circulate through
the revolving basket in considerably greater
when high centrifugal forces, such as disclosed

5 - in my copending application above referred to,

(-]

are employed. A considerable volume of air may

(Cl. 210—63)

in some instances be dnven through the wall of
sugar. This reduces the adhering sugar solution - -
to a more viscous condition with the result that
greater centrifugal forces are required to drive
the sugar solution from the surfaces of the sugar 60
crystals. While, by using centrifugal forces ahove -
800 times the weight of the mass in the cen-
trifuge and up to the amount required which may
be as high as 7,000 times the weight of the mass
or more as disclosed in my copending applica-
tion, I am able to discharge adhering sugar solu-
tions from sugar crystals even though the sugar
solution be in a pasty state, it is of course ob-
vious that somewhat greater centrifugal forces
are required due to the increased adherence of
the sugar solufion when in a more viscous condi~
tion.. It is, of course, understood that a certain
loss of power results from the necessity of using
the relatively higher high centrifugal forces.

Prior to the invention set forth in my co-

pending application, the art was unable to com-
pletely discharge the adhering sugar solutions
from the sugar crystals without washing me-
diums. However, by the use of the invention
set forth herein in prior art centrifuging an in-
crease in the degree of such separation without
washing may be eﬁected ‘due to the absence of
drying.
There are various types of appara.tus by means
of which my invention .may be carried inte
practice. A few examples are shown more or less
diagrammatically in the drawings, however, it
is understood that this is merely by way of illus-
tration, and that the invention is not limited
thereto. ’

In the drawings,

Figure 1 is 2 sectional elevation of a portion
of a centrifuge, part of which is shown in broken
lines, illustrating one form of apparatus capable
of carrying out the invention.

Figure 2 is a sectional elevation through a
portion of a centrifuge, part of which is shown
in broken lines, illustrating ancther form.

PFigure 3 is a view similar to Figure 2 but illus- 100
trating a third form.

Figure 4 is a sectional elevation through a
centrifuge, part of which is shown in broken
lines, illustrating a fourth form.

Figure 5 is & view similar to Figure 2, illus- 103
trating the liquid. air-seal resulting from the
particular structure shown. | .

Figure 6 is a view similar to Figure 3, illustrat-
ing another form of liquid air-seal.

Figure 7 is a sectional elevation through a 10
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centrifuge, part of which is shown in broken hnes
and illustrating another form.

Figure 8 is a sectional elevation, part of- wh1ch
is shown in broken lines illustrating a somewha.t
different form.

* Figure 9 is a. sectionsl elevatxon, part of which
is shown in broken lines illustrating a dxﬁerent
form of trap.

Figure 10 is a sectxonal elevatlon part of
which is shown in broken lines lllustra.tmg a
labyrinth trap. -

Referring to the drawings, at 10 is shown a
conventional basket enclosed by a casing 11. The
basket 10 is mounted upon a shaft shown con-

ventionally at 12 and by means of which rotary -

movenient is imparted to the basket. It is un-
derstood that the structure shown herein is pure-
ly for illustrative purposes and that the inven-
tion is by no means limited to the partlcu]ar
types of centrifuges shown.

One means for decreasing or preventmg the
circulation of air through the sugar wall in the
revolving basket is by exhausting or partially
exhausting air from the basket or the ca.sing en-
closing the basket.

In the form shown in Flgure 1, the casmg 11
completely encloses the basket 10 except for the
opening shown at 13. The casing 11 is other-
wise fitted about the moving parts so as to form
an air-tight enclosure about the basket 10. To
form a vacuum or a partial vacuum in the casing
11 fan blades 14 are caused to revolve in the
opening 13. The fan blades 14 may be of any
desired number, and are so arranged.that when
in motion their action tends to exhaust air from
within 'the casing 11.- Blades 14 may obviously
be dropped to the position shown in dotted lines.

One means of mounting the fan blades 14 is
shown in Figure 1 wherein the shaft 12 is pro-
vided with an extension 15 upon which the fan

“blades are mounted as shown at 16. However,

it is understood that any other form of mech-
anism for the opera.tmn of the fan blades may be
provuled. )

Instead of using fan blades 14 at the opening
in the casing 11, I may completely close the
casing 11, making same air-tight, and then build

up a vacuum within the casing 11 of a sufficient

value to prevent circulation or to regulate the
same,
used for this purpose.

Another means for decreasing- or preventmg
the circulation of air through the basket is-to

- provide means adjacent the outer wall of the

basket which will permit the flow of a liquid but
which will not permit the flow of a gas. Suit-
able devices for this purpose are shown in Figures
2, 3.5 6 2 and 10.

In Figure 2, for instance, the outer wall 17

is provided with a plurality of pocket forming
channels 18. The channels 18 are shown more

or less S shaped. However, it is understood that
the channels 18 may be of any convenient shape
so as to form a pocket within which the licuid
will collect in sufficient amount . {o close the
channel when the device is in operation. The
seal thus provided will not permit the flow of
gases but will permit the flow of liquids. The
thickness of the wall of liquid in the pocket is
increased by liguid entering the channel 18. An

increase in. the thickness of ‘*he wall of liquid.

results in a part of the liquid being forced into
portion 21 of the channel 18 from which it is
discharged to the exterior. The total centrifugal
forc2 applied to the mass of liquid in the portion

Any suitable exhausting device may be.

1,970,552
19 of chananel 18 when the portion 19 is filled,

for instarice, is sufficient to overcome the resist- '

inig centrifugal force applied to the mass of liquid
in the reversing portion 20 of the channel 18.
This is true in view of the fact that the revers-
ing portion 20, as shown, does not entirely over-
lap the portion 19. In other words, the portion
20 is of lesser length measured in a radial direc-
tion than the wall of liquid acting upon the por-
tion 19. The result is that a portion of the liguid

80

86

in the reversing portion 20 is forced into the out- -

let portion 21 of the channel 18.

The area covered by the pocket is clearly illus-
trated in Figure 5 wherein the darkened portion in
pocket 22 represents the minimum amount of
liquid which remains in the channel 18 while the
centrifuge is in motion. ~The condition rep-
resented in Figure 5 exists when all of the liquid
has been discharged from the basket, but the bas-

ket is still in motion. An effective seal is pro- -

vided at all times inasmuch as the tip 23 formed at
the intersection of the portions 19 and 20 is al-
ways covered by the inner surface 24 of the hquld
held in the pocket 22.

The portion 20 is shown having a downward
slope in order that the liquid will’ drain from
the pocket to the outside of the basket when the
basket is stopped. However, the portion 20 may
be horizontal or.inclined if this may be desired
for any reason.

The channels 18 need not have three portions
such as shown in Figures 2 and 5 but may be made
up of two portions as shown in Figures 3 and 6.
In this case there is an inlet portion 25 and an
outlet portion 26 so as to form a pocket 27 illus-
trated by the darkened portion in Figure 6. In
this case a tip 28 is formed by the intersecting
portions 25 and 26 which tip is at all {imes covered
by the fluid held in the pocket 27 while the basket
ijs in motion. By means of this construction the
liquid may be made to escape from the bottom of
the basket.

Other forms of channels will suggest themselves
to persons skilled in the art and familiar with this
invention. For instance, a tube-having its outer
end ‘U-shaped or I-shaped or otherwise, to pro-
vide a reversing channel, might be substituted for
either of the forms shown in Figures 2, 3, 5 and 6.
The plain ends of the tubes would be inserted into
the openings 31, as shown, for instance, in Figure
4. Tn this case the cover 35 would be omitted.
Each of the openings 31 would be provided with
one of these tubes or a circumferential row at the
bottom would be so provided and the remainder
of the openings closed. However, any- other ar-
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rangement might be employed. In the case of -

a tube having a U-shaped end with the U point-
the tube when the basket.comes to rest. In the

case of a tube having an eye at its end with the X
opening above the lowest part of the bend, a

portion of the liquid would always remain in the
tube to form a seal. The outer ends of such tubes
may have many other forms. . For instance, the
end of a .tuhe might be straight and empty into
the mouih of a cup-shaped device, the mouth

of the cup being in a more or less vertical plane.’

Other forms of tubes will suggest themselves to
persons skilled in the art and familiar with this
invention.

‘ing downward, all of the liquid would drain from -

AC

Centrifugals of the ordmary type can be readily

“adapted for applicant’s purpose by merely mount-

ing the tubes in the apertures. This can be read-
ily effected, for instance, with screw threads.

In the forms shown in Figures 1 and 4 the .-
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screen is formed in the outer wall 30 of the basket
10 by providing a plurality of apertures 31 in the
outer wall 30. In Figures 2, 3, 5 and 6 an inner
screen 32 spaced from the outer wall 17 is shown.
The construction of such inner screen and the
means of aftaching same inside of the basket is
known in the art and forms no part of this in-
vention. When the screen 32 is used the sblids
are held within the screen and only liquids find
their way into the space 33 between the screen 32
and the outer wall 17. By providing the screen
32 the channels 18 may not only be larger in
diameter but may be fewer in number. It is
understood that the channels 18 are suitably dis-
tributed about the wall of the basket. In many
instances one circumferential row at the bottom
of the basket would be sufficient.

Any means may be employed for forming the
channels in the walls, such as drilling, casting,
etc.. In the form shown in Figures 2 and 5, for
instance, the portions 19 and 21 may be readily
drilled. The portion 20 may also be formed by

" drilling into the outer wall 17 at an angle so as
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to connect the portions 19 and 21. Sections of
the portion 20 not to be used may then be
plugged by any convenient means. The plugs
may be held in place by brazing, special cements,
screw-threads, etc. A plug of this character is
illustrated at 34. : :

‘Another means for decreasing or preventing
the circulation of air through the basket is to
provide the basket with a tight fitting cover 35
as shown in Figure 4. The cover 35 tightly closes
the opening 36 in the basket 10, and may be se-
cured in place by any suitable means such as
clamps 37 secured .in place by wing nuts 38. It is;
of course, obvious that any other structure may
be provided for holding the cover 35 in place or
for closing the opening 36.

Another means for decreasing or preventmc
the circulation of the air through the basket is
by inserting various devices between the outlets
and the inlet of the basket. For instance, in
TFigure 7 the basket 10 is provided with a casing
40 which is adapted to support a member 41,
Secured to the member 41 by any suitable means
such as the member 42 is a cover 43 for the open-
ing 36 in the basket 10. The cover 43 may or
may not contact the upper face of the basket 10
but is preferably not in contact therewith. This
results in a small annular aperture 44 between
the basket and the cover 43.

In operation the motion of the basket tends to

cause the air to be thrown outward through the’

apertures 31 in the outer wall 30. - If the opening
36 is not closed, this air returns to the basket
through this opening. - The path of the air is com-
pletely cut off except for the aperture 44. How-
ever, due to the churning or other action between
the rotating basket and the stationary cover the
air is not permitted to pass inward through the
aperture 44. The action of the basket and the
cover is such as to tend to cause the air to build
up a sort of pressure, and due to the centrifugal
action of the basket any flow would be outward
through the aperture 44 apparently the same as
if small vanes were pogsitioned on the basket and
between it and the stationary cover 43. Such
vanes may, of course, be provided if desired.

In Figure 8 annular rings 45 and 46 are secured
to the inner wall of the casing 147. An annular
disc-like ring 47 secured to the basket 148 is po-
sitioned between the rings 45 and 46 and may or
may not be contacted thereby. In this form the
rings are preferably constructed so that moving

parts do not contact the stationary parts, so that
the device may operate without friction. How-
ever, the parts may operate in contact with each .
other and packing may be provided if desired. A
second moving annular ring 48 is shown secured 30
to the ring 47 through an off-set portion 149 so
as to inclose the ring 46 between the rings 47 and
48. ,In operation air is restricted from passing
the rings due to the churmng pressure and/or
other action between the rings. The ring 48 may 35
be omitted if desired.’

A second seal is shown at the bottom of Figure
8 which comprises an annular disc-like ring 49 se-
cured to the casing 147 and a U-shaped annular
member 50 secured to the basket 148 and in- 90
closing the member 49. The member 49 is shown -
with a slight upward slope and preferably does
not contact the U-shaped member 50. The liquid
is .conducted -from the chamber 51 .around the
outer edge of the basket 148 to the chamber 52 95
below the basket by means of tubes 53. Any other
form of cooperating parts may be provided be-

‘tween the casing and the basket.

Another means for carrying out the invention )
is shown in Figures 9 and 10 wherein a liquid air /00’
seal is provided which operates irrespective of
the movement of the basket.

In Figure 9, for instance, a cup-like member 55
is secured to the inner wall of the casing 56 and
an annular member 57 having downwardly turned 105
flange 58 dipping info the cup 55 is secured to
the upper edge of the basket 59.

In operation the cup 55 is filled with liquid into
which the flanze 58 dips. After the cup 55 has
been once filled, a refilling is unnecessary. The 110
upper edge of the cup 55 is turned inward to re-
tain liquid thrown against the outer wall of the
cup by centrifugal force.

A liquid seal is also shown at the bottom edge
of the basket 59 and comprises an annular cup- 115
like member 60 attached to the inner wall of the
casing 56 and an annular member 61 secured to
the lower edge of the basket 59. The member 61
has a flange 62 which dips into the cup 60. The
cup 60 is s0 shaped as to leave a space 63 between 120

‘the upper edge of the cup and the basket 59 to

permit the liguid thrown off from the basket to
flow downward into the cup 60. This structure
permcits the liquid to flow from the chamber 64

“on the outside of the basket 59 to the chamber 65 i25

below the basket 59. After the cup 60 is full any
excess liquid fiows over the inner upturned edge
66 of the cup 60 and falls into the chamber 65 from
which it may be removed at will. :
In the forms shown in Figures 8 and 9, the seals 130
at the bottom of the basket are preferably pro-
vided to prevent any circulation of the air down-
ward out of the casing and around the same and
through the upper opening of the basket. .
In Figure 1¢ a labyrinth trap is shown. This 135
comprises an annular cup 68 secured to the in-
ner wall of the casing 69 The basket 70 is pro-
vided with an outer wall 71 which is imperforate.

At the bottom this wall is turned outward as

shown at 72 and then downward as shown at 73. 749
Secured to the bottom of the basket 70 is an an-
nular disc-like member 74 having a downwardly
extending portion 75 which dips into the cup 68.
The upper edge 76 of the cup 68 is shown turned
inwardly toward the casing 71 to retain liquid 145
thrown outward by centrifugal force, but may
be spaced therefrom if desired, as shown at T7T.
A basket of this type is provided with an inner
screen 78.

In operation the liquid is thrown into the 150
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chamber 79 on the outside of the screen 78 and
flows downward and is thrown outward between
the portion 72 and the annular member 74. It
then is guided into the cup 68 by the flange 73,
the liquid impinging against the outer inside wall
of the cup. The excess flows over the inner up-
turned edge 80 of the cup 68 and falls into the
chamber 81 at the bottom of the basket from
which it may be removed.

Any of the means described for carrying out
the process may be adapted to any type of cen-
trifuge, no matter how it is driven, charged or
discharged or otherwise constructed. Modifi-
cations of the apparatus herein. shown and/or
described -will suggest themselves to persons
skilled in the art and familiar with this invention.

By preventing the circulation of air through
the mass while in the centrifuge, the adhering
sugar solution is maintained in substantially its
original condition respecting fluidity and is thus
more readily discharged from the sugar crystals.

While- the invention has been described with

respect to the separation of sugar solutions from

sugar crystals, it is applicable to any separation
of liquids from solids involving similar problems.

The invention has been described in connec-
tion with a centrifuge having a basket. It is
ochvious that the same may apply to any other
form of centrifuge having a receptacle of any
shape or contour. ‘Many other modifications may
be made within the scope of the claims without
departing from the spirit of the invention.

The term air as used in the specification and
claims is intended to include any gas of whatever
nature.

This apphcation is a division of my copending
application Serial No. 453,886 filed May 20, 1930.
- I claim:

1.Ina hlgh speed centrifuge ha.vmg a c1rcum-
ferentially perforated revolving receptacle and
adapted for substantially completely removing

.adhering mother liquor from sugar crystals with-

out the aid of a washing medium, means for pre-
venting the circulation of air through said crys-
tals, and an independently mounted receiving
receptacle about the perforated circumference of
said revolving receptacle, said receiving recep-
tacle being freely open to the atmosphere.

2. In s high speed centrifuge having a circum=
ferentially perforated revolving receptacle pro-
vided with an inlet opening, and adapted for sub-
stantially completely removing adhering mother
liquor from sugar crystals without the aid of a
washing medium, means adapted to cooperate
with said receptacle to restrict the passage of

1,970,552 i v
air through said inlet opening, and a casing about

said receptacle for collecting and holding dis-
charged liquid, said casing being freely open to
the atmosphere to permit free flow of liquid out-
wardly through the circumferential perforations

of said revolving receptacle and to prevent build- -

ing up of air pressure inside of said casing.

3. In a high speed centrifuge having a circum-
ferentially . perforated rev_olving receptacle pro-
vided with an inlet opening, and adapted for sub-

stantially completely removing adhering mother -

liquor from sugar crystals without the aid of a
washing medium, means for restricting the pas-

sage of air through said opening, comprising a

cover fitting tightly over said opening to close
the same, and a casing about said receptacle to
collect and hold the mother liquor, said casing
being frecly open to the atmosphere to permit
free flow of liquid outwardly through the circum-~
ferential perforations of said revolving receptacle
and to prevent building up of air pressure inside
of said casing.

4. In a high speed centrifuge ha.vmg a perfo-

rated revolving receptacle provided with an inlet.

opening and adapted for substantially completely
removing adhering mother liquor from sugar
crystals without the aid of a washing medium,
means for restricting passage of air through said
inlet opening during the operation of said re-
volving receptacle, comprising a stationary cover
in close proximity to said inlet opening but out
of contact with said receptacle and adapted to
cooperate with said revolving receptacle to pre-
vent passage of air into sald revolving receptacle
through said opening, and a casing about said re-
ceptacle to collect and hold the mother liquor, said
casing being open to the atmosphere to permit
free flow of liquid outwardly through the circum-
ferential perforations of said revolving receptacle

‘and to prevent building up of air pressure inside

of sald casing.
5. In a centrifuge having a circumferentia.lly
perforated revolving receptacle with an inlet
opening, means for opposing passage of air in-
wardly through said inlet opening during rota-
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tion of said revolving receptacle, said means

comprising an air propeller positioned in close
proximity to said inlet opening, said propeller

mounted to rotate with said receptacle and to

urge air particles in a direction outwardly from

said inlet, and a casing about said receptacle

{0 collect and hold mother liquor, said casing

having an outlet to the atmosphere to prevent

building up of air pressure inside of said casing.
*  JULIEN BERGE.
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