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This invention relates to an improved method 
and apparatus for centrifugally forcing purifica 
tion liquids, and other treatment liquids, through 
coreless yarn packages which shrink as a result 
of Such treatment. More particularly, it relates 
to such treatment of coreless yarn packages which 
have an external conical taper, such as bucket 
cakes of regenerated cellulose yarn produced by 
the viscose bucket spinning process. 

It has been proposed, heretofore, to purify, 
Wash and otherwise treat yarn cakes by cen 
trifugally forcing liquids through such cakes. 
Heretofore, however, yarn cakes treated in this 
nanner Were positioned in centrifuging buckets 
With the cake resting on the bottom of the 
bucket or on some supporting means fixed in the 
bucket and bearing against at least some portion 
of the bottom surface of the cake. 
Such previously known centrifuging buckets is 
objectionable, in that the cake is supported there- ? 
in from the bottom which makes it difficult to 
effectively purify the bottom outside corner of 
the cake. Various supporting means, such as 
Screens and sloping ledges, have been built into 
Such buckets to better distribute the treating 
fluid to this inaccessible part of the cake but the 
difficulty has not been entirely overcome. The 
use of Such previously known buckets also makes 
no provision for cake shrinkage. 
When placed in a bucket for treatment, the 

cake shrinks away from contact with the bucket 
wall. This tends to throw the entire assembly 
Out of balance with a resulting adverse effect on 
both the uniformity and the rate of purification. 
Further, the fact that the outer edge of the cake 35 
is no longer rigidly supported by the bucket Wall 
may cause the structure of the cake to be so 
damaged that the subsequent unwinding of the 
yarn from the cake is made difficult, if not im 
possible. Also, the fact that the assembly is thus 
thrown out of balance, places an eccentric over 
load on the driving mechanism of the bucket and 
thus causes an undue strain on these parts. 

It is, therefore, an object of this invention to 
provide an improved process and apparatus for 
the centrifugal forcing of liquids through bucket 
cakes and similar coreless yarn cakes having 
conically tapered external side walls. 

It is a further object of this invention to Cen 
trifugally force treatment liquids through bucket 
cakes and the like, which are subject to shrink 
age during such treatment, and supporting the 
cakes solely from their external periphery, during 
the entire treatment operation. 
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Other objects of the invention will appear 
hereinafter. 
The details of the invention will be more clear 

ly apparent by reference to the following detailed 
description when taken in connection with the 
accompanying illustration which shows in vertical 
cross-section, one constructional form of yarn 
cake treating bucket suitable for use in accord 
ance with the present invention. 

Referring to the illustration, reference nu 
meral generally designates a bucket for use in 
centrifugally forcing a liquid through the walls 
of a bucket cake or similar externally tapered 
annular yarn cake. The circular side wall 2 of 
the bucket is constructed with an internal sur 
face having an outwardly flared conical taper 
approximately the same as the external conical 
taper of the cake. The wall is sufficiently long 
that a cake of yarn 3 being treated therein will 
be supported solely from the external periphery 
of the cake throughout the whole treatment cycle, 
regardless of the shrinkage of the cake. The in 
ternal diameter of the bucket at the upper por 
tion thereof is substantially the same as that of 
an untreated yarn cake. 

In the illustration the yarn cake 3 shown in 
solid lines designates the position of the cake in 
the bucket at the beginning of the liquid treat 
ment. The dotted line representation of the cake 
in the drawing designates the approximate posi 
tion of the cake at the end of the liquid treat 
ment, after the cake has been shrunk and slid 
down in the bucket. 
The bucket f is provided with numerous open 

ings in the side wall thereof to provide for ade 
quate drainage of the liquid from the bucket. 
The liquid is sprayed against the internal pe 
riphery of the cake 3 by means of a conduit 5 
having a plurality of openings 6. The cake 3 is 
preferably covered with a fabric 7 to prevent en 
tanglement of the yarn or yarn filaments. 
The essential feature of the present invention 

is the use of a liquid treating bucket which has 
an internal taper approximately the same as the 
external taper of a yarn cake and which is suffi 
ciently deep that a yarn, cake, regardless of 
shrinkage during treatment, will be supported by 
its external periphery throughout the liquid 
treatment thereof. Instead of side drainage 
Openings in the side walls of the bucket, the latter 
may be provided with internal grooves for drain 
age as disclosed in Patent No. 2,098,633 granted 
to Ovid S. Petrescu or with a top drainage Con 
struction as disclosed in Patent No. 2,073,840 

55 granted to Paul E. Harrison. The liquid may be 
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applied to the internal peripheral Surface of the 
cake in any desired manner. 
The yarn cake may be wrapped with a fabric, 

or the cake may be positioned within a knitted 
tubing and the ends of the tubing positioned 5 
in overlapping relationship on the inside of the 
cake as illustrated. 
The bucket may be made of any suitable ma-. 

terial that will withstand the action of the treat 
ing fluids. For instance, a moldable, resinous 
substance may be used and, if desired, the bucket 
may be suitably reinforced in the known manner 
for operation at high speeds. The interior di 
mensions of the bucket may be varied widely, 
depending upon the size and taper of the pack 
age to be treated. If the taper of the bucket 
is only 1° or 2, it will be necessary to have the 
bucket very much deeper than if the taper Were 
quite large, for instance, 5 or 6, because when 
the taper of the bucket is small, the cake will 
slide down therein much farther than When 
the taper is relatively large. 
The bucket may be operated at any speed at 

which sufficient centrifugal force is developed to 
force the purifying fluid through the cake of 
yarn. The preferred speed is about 4,000 revo 
lutions per minute but satisfactory results have 
been obtained at speeds throughout the range 
of 1,800 to 8,000 revolutions per minute. 
While this invention has been described in 

terms of cakes of yarn spun by the bucket process, 
it is not so limited, but may be advantageously 
used in the centrifugal purification of any core 
less tapered annular cake of yarn that shrinks 
during liquid processing. 
This invention provides a means whereby cakes 

of yarn spun by the bucket process or formed by 
any other process that will yield a coreless, ta 
pered annular cake of yarn may be Well and 
uniformly treated by a centrifugal purification 
process which has a short cycle and which ef 

, ficiently uses the treating fluid. This use of a 
short cycle is not only economical but also has 
the advantage of allowing the yarn cake but 
little opportunity to filter impurities from the 
treating fluid and thus become stained and dis 
colored. 
This invention also provides a means of allow 

ing for the shrinkage of a yarn cake during 
the purification process and thus permits the 
side wall contact of the cake in the bucket to 
be accurately controlled at all times during the 
treating operation. This control of the side wall 
contact of the cake not only prevents the bucket 
assembly from being thrown out of balance with 
a resultant undue wear on the equipment in 
volved, but also prevents the mechanical degra 
dation of the yarn in the cake since the orig 
inal shape of the cake is maintained throughout 
the purification operation. Thus, the invention 
also makes possible the production of a centriful 
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gally purified yarn cake which is of good me 
chanical structure and which can be efficiently 
unwound to produce a high quality yarn. 
The invention further provides a means where 

by the excessive handling of such coreless, an 
nular packages of yarn during the purification 
operation may be avoided, since the yarn cake 
may be satisfactorily treated in succession with 
all of the various necessary purifying fluids while 
still positioned in the one bucket, it only being 
necessary that the bucket be made of a material 
that will resist the action of the fluids used. 
This reduction in the handling of the yarn cake 
not only effects an economy in the purifying 
Operation but also yields a yarn of better me 
chanical quality since the cake is not subjected 
to so many handlings, each of which tends to 
degrade the yarn contained in the cake. 
Since it is obvious that many changes and 

modifications can be made in the details above 
described without departing from the nature and 
spirit of the invention, it is to be understood 
that the invention is not to be limited to the 
detailed description except as set forth in the 
appended claims. N 

claim: 
1. A process for the centrifugal forcing of 

treatment liquids through tapered, annular yarn 
cakes which comprises the steps of rotating said 
yarn cake at a sufficiently high speed to force 
the treatment liquid outwardly through the side 
wall thereof, passing a quantity of treatment 
liquid against the internal periphery of said cake, 
and supporting said cake during the entire Cen 
trifuging treatment solely from the external pe 
riphery thereof. 

2. A process for the centrifugal forcing of 
treatment liquids through tapered, annular yarn 
cakes which comprises the steps of covering said 
yarn cake with a fabric, rotating Said covered 
yarn cake at a sufficiently high speed to force 
the treatment liquid outwardly through the side 
wall thereof, passing a quantity of treatment 
liquid against the internal periphery of said cake, 
and supporting said cake during the entire Cen 
trifuging treatment solely from the external pe 
riphery thereof. 

3. A process for the centrifugal forcing of 
treatment liquids through tapered, annular yarn 
cakes which comprises the steps of rotating said 
yarn cake at a sufficiently high speed to force 
the treatment liquid outwardly through the side 
wall thereof, passing a quantity of treatment 
liquid which has a shrinking action on said 
cake against the internal periphery of the latter, 
and supporting said cake during the entire Cen 
trifuging treatment solely from the external 
periphery thereof. 

LEROY G. JACKSON. 


