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The present invention relates to centrifuges. 
More particularly, the present invention relates to that 

type of centrifuge which has a frustoconical drum pro 
vided at its smaller end with an end wall which is ?xed 
to the shaft which rotates the drum. The inner side sur 
face of the drum is formed with a sieve so that solids 
can be separated from liquids. 
When a structure of this type is used in the sugar in 

dustry, for example, it isrnot possible for it to provide 
a white sugar which is ready to be marketed, because the 
action of the centrifugal force on the sugar crystals as 
they move along the separating sieve results in too much 
frictional rubbing of these crystals so that they do not 
have a proper outer appearance. Moreover, the sugar 
crystals leave the drum at such a high speed that they 
split when they strike against the wall of the centrifuge 
housing. Also, the output of such centrifuges is rela 
tively small, because the extremely high centrifugal force 
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required to separate the liquid sufficiently from the solid 7 
particles necessitates a very small time during which it is 
possible for the material to remain at the relatively small 
area available for separation of the liquid from the solid 
particles, with the result that the material must be moved 
along the separating sieve in an extremely thin layer. 

It is accordingly a primary object of the present inven 
tion to provide a centrifuge which will avoid the above 
drawbacks. 

In particular, it is an object of the invention to pro 
vide a centrifuge which can ei‘?ciently separate liquid 
from a relatively thick layer of solid particles, so that 
the output of the centrifuge of the invention is greater 
than a conventional centrifuge. . 

Moreover, it is an object of the invention to provide a 
centrifuge which will automatically orient the solid parti 
cles in a manner enabling liquid to be ef?ciently sepa5 
rated therefrom even though the layer of particles is rela 
tively thick. . 

Furthermore, it is an object of the invention to provide 
- a centrifuge capable of adjusting the thickness of the layer 
of solid particles in accordance with the characteristics 
thereof. 

Also, it is an object of the present invention to pro 
vide a’ centrifuge which requires less centrifugal force 
than a conventional centrifuge so that damage to the solid 
particles by subjecting them to excessive friction or by 
hurling them with too great a force against a wall can 
be reliably avoided. ' 

With these objects in view, the present invention includes, 
in a centrifuge, a rotary shaft ‘and an outer centrifuge 
drum of substantially frustoconica-l con?guration having 
opposed ends one of which is larger than the other and 
having an end wall closing the smaller end of the drum 
and centrally ?xed to the shaft with the latter extending 
coaxially into the drum so that the latter rotates with 
the shaft. This end wall is formed within the drum with 
anannular chamber surrounding the shaft and communi 
eating with the interior of the drum, and the drum has a 
frustoconical side wall joined to its end Wall, the drum 
being formed in its interior at the junction between the 
side and end walls thereof with an annular groove sur 
rounding and spaced from the annular chamber. The 
end wall is formed with a plurality of cutouts uniformly 
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distributed about the shaft and providing communication I 

1 3,2503% 
Patented May 10, 1966 

'ice 
2 

between the annular chamber and groove, and in addition 
the end wall is formed with an additional plurality of 
cutouts uniformly distributed about the shaft and provid— 
ing communication between the groove and the exterior 
of the drum. A sieve is carried by the drum in its in 
terior in a position covering the annular chamber of the 
end wall. An inner solid drum coaxial-1y surrounds and 
is ?xed to the shaft for rotation therewith, and this inner 
drum is surrounded by the outer drum and also has a 
fr-ustoconical con?guration providing the inner drum with 
large and small open ends. The large open end of the 
inner drum is situated adjacent but spaced from the end 
wall of the outer drum to de?ne therewith a gap forming 
a transition path for material ?owing from the inner sur 
face of the inner drum to the inner surface of the outer 
drum. Finally, there is situated in the region of the 
small end of the inner drum a means for throwing against 
the inner surface thereof material which is to be centri 
fuged. - I 

The novel features which are considered as character— 
istic vfor the invention are set forthin particular in the ap 
pended claims. The invention itself, however, both as to 
its construction and its method of operation, together with 
additional objects and advantages thereof, will be best un 
derstood from the following description of speci?c em 
bodiments when read in connection with the accompany 
ing drawings, in which: 
FIG. 1 shows one possible embodiment of a centrifuge 

of the invention in a longitudinal sectional elevation; and 
‘FIG. 2 is a fragmentary longitudinal sectional eleva 

tion of the outer centrifuge drum. 
Referring now to the drawings, the centrifuge illustra< 

ted therein includes an outer drum 1 of frustoconical con 
?guration having opposed ends one of which is lager than 
the other, and the small end of the drum 1 is closed by an 
end wall 1a which is centrally ?xed to the rotary centri 
fuge shaft .15 in any suitable way, this shaft being driven 
in the direction 11 by any suitable drive which does not 
form part of the invention and is not illustrated. The end 
wall 1a includes a portion 2 which may be integral with 
or ?xed to the remainder of the end Wall 1a, and this por 
tion 2 is formed with an annular chamber 16 surrounding 
the shaft 15 and communicating with the interior of the 
drum into which the shaft 15 extends; This portion 2 
may itself be ?xed directly to the shaft 15 so as to be 
joined in this way to the remainder of the end wall 1a. 
The junction between the frustoconical side wall and the, 
end wall of the drum 1 is formed in the interior of the 
drum with an annular groove which ‘leaves between this 
groove and the chamber 16 a peripheral wall 4 of the end 
wall portion 2, and this peripheral wall 4 is formed with 
a plurality of cutouts or openings 3 uniformly distributed 
about the shaft 15 and providing communication between 
the chamber 16 and the groove which surrounds the end 
wall portion 2. A sieve 5 is ?xedly carried by the inner 
surface of the end wall In to separate the chamber 16 
from the interior of the drum 1, this chamber 16 being 
covered by the sieve 5. 
At the elevation of the cutouts 3, the end wall 10 is 

formed with an additional plurality of cutouts 13 also 
uniformly distributed about the shaft 15 and these cutouts 
13 provide communication between the groove and the 
exterior of the drum 1. 
An inner solid drum 6 coaxially surrounds the shaft 15 

and is surrounded by the outer drum 1. This inner drum 
6 is also of a frustoconical con?guration and has opposed 
open ends the larger of which is situated adjacent but 
spaced from the end wall 1a to de?ne a gap 12 therewith. 
The diameter of the larger end of the inner drum 6 is such 
that this larger end is also located adjacent to the side wall 
of the outer drum 1. Thus, the larger end of the drum 6 
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is provided‘ with an outwardly directed ?ange having a 
convexly curved annular surface directed toward the end 
wall 1a so that the width of the gap 12 gradually di 
minishes as its diameter increases up to the throat of the 
gap where the gap has its smallest width. 
A means 9 is provided for throwing the work material 

against the inner surface of the drum 6, and this means 9 
takes the form of a flat circular plate surrounding the 
shaft 15 and ?xed at its inner periphery to a sleeve 9a 
through which the shaft 15 extends. This means 9, as 
well as the sleeve 9a, is constrained to rotate with the 
shaft 15 but is axially movable therealong. For this pur 
pose a suitable key which is ?xed to the shaft 15 can be 
slidably received in a longitudinal groove formed in the 
interior of the sleeve 9a, and the upper end of the groove 
by engaging the upper end of the key can limit the down 
ward movement of the sleeve 9a so as to determine in this 
way the smallest possible width of the gap 12. 
The inner surface of the drum 6 is ?xed at the region 

I of the smaller end of the drum to a plurality of radial arms 
17 which are also ?xed to the means 9, 9a, so that in this 
way the drum 6 is constrained to rotate with the shaft 15 
while being axially movable with the means 9. 
FIG. 2 shows the side wall of the outer drum 1 through 

out its entire length. As is apparent from FIG. 2 the side 
Wall of the outer drum is formed with additional discharge 
openings 14 and 18. 
The inner surface of the outer drum ?xedly carries on 

inwardly directed projections of this inner surface a frusto 
conical sieve 8 which lines the inner surface of the outer 
drum and which is joined at its bottom periphery to the 
outer surface of the end wall portion 2, this bottom pe 
riphery' of the sieve 8‘ extending into the groove which is 
situated between the openings 3 and 13. A sieve or screen 
7 of a much coarser mesh than the sieve 8 is situated be 
tween the latter and the inner surface of the outer drum. 
The above-described structure operates in the following 

manner: ' 

The materialwhich is to be centrifuged falls in the 
direction of the arrow F onto the circular plate 9 which 
throws the material in an umbrella-shaped path outwardly 
against the inner surface of the drum 6 while accelerating 
the material up to the speed of rotation of the centrifuge. 
The particles of sugar or the like which have the greater 
speci?c weight form under the action of the centrifugal 
force a layer engaging the inner surface of the drum 6, 
while the liquid which is of lesser speci?c weight engages 
the layer-of solid particles. As a result of the frustoconical 
con?guration of the inner drum 6, both of these layers 
progress toward the end wall 1a. The liquid, however, 
flows toward the end wall 1a with a greater speed than the 
sugar and passes through’ the sieve 5 into the chamber 16 
from where it is thrown out of the centrifuge through the 
openings 3 and 13 and received in‘a known way to be col 
lected and directed to a further station. The arrow 11 
indicates the path of movement of the sugar layer Z, while 
the arrow 10 ‘indicates the path of movement of the 
liquid A. 

In the region of the end wall 1a, the sugar layer Z, or 
the layer of other solid particles, is pressed into the gap 12 
and reaches, in a layer of uniform thickness, the sieve 8, 
so that the gap 12 forms a transition path for the move 
ment of the material from the inner surface of the inner 
drum to the inner surface of the outer drum. Inasmuch 
as the layer of particles of sugar or the like is necessarily 
situated against the inner surface of the drum 6 with the 
larger solid particles next to the inner surface of the drum 
6 and the smaller particles more distant'from the inner 
surface of the drum 6, the layer of solid particles moving 
downwardly along the drum 6 will have the larger par 
ticles situated outwardly of the inner smaller particles. 
However, after moving through the'transition gap 12, this 
situation of the particles in the layer is necessarily reversed 
inasmuch as the layer is in effect turned inside out as it . 
traverses the gap 12 and advances upwardly along the 
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sieve 8, so that at the inner surface of the outer drum the 
smaller particles are closer to the latter inner surface and 
are situated outwardly of the larger particles. As a result 
the liquid which still remains between the solid particles 
is quickly centrifuged outwardly through the sieves 8 and 
'7 to be discharged through the openings 13, 14 and 18. 
The layer of solid particles moves along the sieve 8 with 
out any rearrangement of the particles and is discharged 
from the outer drum at its open larger end where the par 
ticles are received and conveyed away in a known manner. 
Of course, the liquid discharging through the openings 14 
and 18 is also received and conveyed away in a known 
manner. 

Thus, when the material is initially thrown against the 
inner surface of the inner drum 6, a sedimentation action 
takes place and in addition the larger crystals become lo 
cated closer to the drum 6 outwardly of the ?ner crystals. 
Of course, the liquid at this time not only engages the 
layer of solid particles but is also situated in the spaces 
therebetween. The liquid layer will progress toward the 
bottom end wall of the centrifuge at a faster rate because 
of the lesser coef?cient of friction of the liquid. The 
arrangement of the solid particles at the outer drum with 
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the rapid centrifuging of the liquid out of the spaces be 
tween the solid particles. ' 
Inasmuch as the largest particle liquid is eliminated 

before the layer reaches the outer drum, and inasmuch as 
the solid particles are situated very favorably at the outer 
drum for centrifuging of the liquid, it is possible to main 
tain the centrifugal force at such a low value that the 
solid particles will not split when they engage the wall of 
the housing of the centrifuge. Moreover, it is possible 
to provide drums of such a short length that the frictional 
rubbing of the sugar crystals is maintained at a degree 
which does not undesirably in?uence the crystals. Fur 
thermore, because the layer is relatively thick the greatest 
part of the sugar crystals do not even engage the sieve 8. 
The output of the centrifuge of the invention is very high 
because of a relatively thick layer of sugar is constantly 
issuing from the outer drum. 
When the structure is vertically arranged as shown 

in FIG. 1, the free vertical movability of the inner drum 
relative to the shaft 15 provides an automatic adjustment 
of the thickness of the layer of solid particles according 
to the properties thereof. However, it is possible to pro 
vide a structure enabling the adjustment of the gap 12 to 
be carried out manually or automatically. The convex 
curvature of the bottom surface of the ?ange at the bottom 
of the inner drum 6 greatly contributes to the uniformity 
of the charge which is delivered to the outer drum. 

It will be understood that each of the elements described 
above, or two ormore together, may also ?nd a useful 
application in other types of centrifuges differing from the 
types described above. 

While the invention has been illustrated and described 
as embodied in rotary centrifuges, it is not intended to be 
limited to the details shown, since various modi?cations 
and structural changes may be made without departing in 
any way from the spirit of the present invention. 
Without further analysis, the foregoing will so fully re 

veal the gist of the present invention that others can by 
applying current knowledge readily adapt it for various 
applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential charac 
teristics of the generic or speci?c aspects of this invention 
and, therefore, such adaptations should and are intended 
to be comprehended within the meaning and range of 
equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. In a centrifuge, in combination, a rotary shaft; an 

outer centrifuge drum of substantially frustoconical con 
?guration having opposed ends one of which is larger than 
the other and having an end wall closing the smaller end 
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of said drum and centrally ?xed to said shaft with the 
latter extending coaxially into said drum so that the latter 
rotates with said shaft, said end wall being formed Within 
said drum with an annular chamber surrounding said shaft 
and communicating with a space within said drum, and 
said drum having a frustoconical side Wall joined to said 
end wall, said drum being formed in its interior at the 
junction between said end and side walls thereof with an 
annular groove surrounding and spaced from said cham 
ber, said end wall being formed with a plurality of cutouts 
uniformly distributed about said shaft and providing com 
munication between said chamber and groove and with an 
additional plurality of cutouts uniformly distributed about 
said shaft and providing communication between said 
groove and the exterior of said drum; a sieve carried by 
said drum in the interior thereof and covering said cham 
ber; an inner solid drum coaxially surrounding and ?xed 
to said shaft for rotation therewith, said inner drum being 
surrounded by said outer drum and also having a frusto 
conical con?guration providing said inner drum with large 
and small open ends, said large end of said inner drum 
being situated adjacent but spaced from said end wall of 
said outer drum and having an outer peripheral ?ange 
extending toward and terminating adjacent said side wall 
of said outer drum, said ?ange having an annular convex 
ly curved outer surface directed toward said end wall of 
said outer drum to de?ne therewith a gap which gradually 
diminishes in cross section as it increases in diameter, said 
gap being situated at least in part outwardly beyond said 
annular chamber and forming a transition path for ma 
terial moving from the inner surface of said inner drum 
to the inner surface of said outer drum; and means situ 
ated inthe region of the small end of said inner drum for 
throwing against the inner surface thereof material which 
is to be centrifuged while accelerating the material. 

2. In a centrifuge, in combination, a rotary shaft; an 
outer centrifuge drum of substantially frustoconical con 
?guration having opposed ends one of which is larger than 
the other and having an end wall closing the smaller end 
of said drum and centrally ?xed to said shaft with the latter 
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extending coaxially into said drum so that the latter ro< 
tates with said shaft, said end Wall being formed within 
said drum with an annular chamber surroundnig said shaft 
and communicating with a space within said drum, and 
said drum having a frustoconical side wall joined to said 
end wall, said drum being formed in its interior at the 
junction between said end and side walls thereof with an 
annular groove surrounding and spaced from said cham 
ber, said end wall being formed with a plurailty of cutouts 
uniformly distributed about said shaft and providing com 
rnunication between said chamber and groove and with 
an additional plurality of cutouts uniformly distributed 
about said shaft and providing communication between 
said groove and the exterior of said drum; a sieve carried 
by said drum in the interior thereof and covering said 
chamber; an inner solid drum coaxially surrounding and 
?xed to said shaft for rotation therewith, said inner drum 
being surrounded by said outer drum and also having a 
frustoconical con?guration providing said inner drum 
with large and small open ends, said large end of said 
inner drum being situated adjacent but spaced from said 
end wall of said outer drum to de?ne therewith a gap form 
ing a transition path for material moving from the inner 
surface of said inner drum to the inner surface of said 
outer drum; and means situated in the region of the small 
end of said inner drum for throwing against the inner 
surface thereof material which is to be centrifuged while 
accelerating the material. 

3. In a centrifuge as recited in claim 2, said inner drum 
and said means being constrained to rotate with said shaft 
while being freely movable therealong so that the width of 
said gap can change. ‘ , 

4. In a centrifuge as recited in claim 3, means for ad 
’ justing the width of said gap. 
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