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This invention relates to yarn processing ap-

‘baratus. More particularly, it relates to continu-
ous yarn storing and advancing reels and other

advancing mechanisms such as canted or skewed

rolls or traveling cylinders and to methods for
processing and drying threads in a relaxed state.

Continuously operating yarn storing andg ad-

vancing reels have been known heretofore, for
example, the reels disclosed in United States
Patents Nos. 1,938,221 and 2,210,914. Such reels

5 Claims. (CI 68—19)
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are customarily used in the liquid treatment and

drying of yarns in so-called “continuous spin-

ning processes,” i, e. continuous operations in
which the yarn is spun from filament-forming
solutions, subjected to liquid purification treat-
ments, dried and wound in salable packages. The
continuously operating yarn storage and advanc-
ing reels known heretofore, though commercially
adaptable, are not entirely satisfactory in their
operation; for example, by reason of rapid wear,
hon-uniiorm thread advance, relatively high
tension on the yarn, limitation of the length of

reels, high investment and maintenance cost, -

etc. Certain of these disadvantages are also
encountered in conventional drying processes.
The provision of apparatus and methods for im-
proving yarn quality is a needed advance in the
art. | | o
It is, therefore, an object of the present inven-
tion to provide improved yarn storing and ad-
vancing means which overcome some of the ob-
jectionable characteristics of previously known
reels. S e

1t 1s another object of this invention tg provide
~apparatus for yarn storing and advancing which
employs reels or advancing means of simple,
strong construction, such as canted rolls or trav-
eling cylinders and the like, and which will funec-
tion to advance yarns smoothly along the length
thereof, | | B |

It is still another object of the invention to
provide an apparatus for yarn storing, advanc-
Ing and drying which is simple, which funections
by moving a yarn spirally about the reel and
which perinits the advancement, processing and
drying of the yarn without the application of ob-
jectionable tension and without wear. It is also

all object of this invention to provide megns

whereby yarn can be stored and advanced on g
reel so that the yarn is in a relaxed state when,
being treated with a processing liquid and when
so treated is at all times covered with a film of
the particular liquid. A further object is the pro-
vision of means for drying yarn in a relaxed state.

Other objects will appear hereinafter. |
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The above objeCts'“-a,re accomplished by first

advancing an elastic or expandable, endless strip

or belt helically on an advancing reel so that

‘the belt contacts a portion or all of the reel sur-

face as it advances. A plurality of yarns ar-
ranged side by side initially under high or low

tension as desired, are then laid on the belt sur- '

face. These yarns advance from one end of the
reel to the other with the belt acting as the di-
rect carrier. The yarns may be either in g re- !
laxed state or under tension during advance-
ment as desired. The belt surface supports a
continuous film of applied liquid so that during
purification the yarns are at all times covered by
2 continuous film of liquid and are held in their
respective positions on the belt by virtue of their
Ifrictional contact with the belt, this contact pre-
vailing throughout the advancement. The yarns
after purification are then dried on the same or
a similar belt. Relatively free shrinkage of the
filaments occurs during purification and drying
SO that appreciable tension on the yarn does not
develop. - R ]
_ The present invention will be more easily un-
derstood by reference to the following descrip-
tion when taken in connection with the accom-
panying illustrations in which: o
Figure 1 is an isometric perspective of an ad-.
vancing means in accordance with this inven-
tion; - B S
‘Figure 2 is an isometric perspective showing

~ slightly different belt travel and yarn advancing,

o
o
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roll shown in Figure 4:

of plain corrugated metal belt: and

and a modified drying procedure; ~
Figure 3 is an isometric perspective showing

5 two belts running on the same reel, one carrying
the yarn ends through the purification steps and

the other through the drying step; _ |
Figure 4 shows the adaptation of the belt to a
canted roll: B | SR
Figure 5 is an end view of the modified canted

Figure 6 indicates the means
process to a contact dryer; S
Figure 7 is a view taken along lines 7—7 of
Figure 6; N o |
Figure 8 is an isometric view of a

of adapting the

short section

Figure 9 shows a combination of the.expand-'-'
able metal belt and a material having a pile sur-
face, the method of joining the ends of the belt

_ being indicated.

with squeeze rolls added. - -
Figure 11 shows in perspective the adaptation

Figure 10 shows the contact dryer of Figure 6
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of any of the reels of this invention to use with
a contact dryer.

Referring to the figures, reference numeral 10
designates the advancing reel. This may be any
reel or advancing mechanism which will advance
the belt 11 as shown in the figures. In general,
any advancing reel, whether supported: av one
end only or at both ends, which g@dvances yarn
is satisfactory, such reels being described, for

example, in U. S. 2,317,747 and 2.287,511. To

illustrate, the reel may be constructed with a
plurality of sets of parallel yarn carrying rods
(not shown), the rods of each set being adapted
to move about a separate orbital path; the plu-
rality of sets of rods mounted. about: a eentralreel

It

J RN

shaft 12 to rotate therewith, all of the rods of the

several sets being connected to rod reciprocaiing
means adapted to move the said rods simul-
taneously in one axial direction while they are
in belt carrying contact with a belt positioned
about the reel. Such.a reel-is described. in U.. S.
Patent No. 2,317,747, mentioned above. This
invention is not limited to that particular reel,
but may be adapted to any reel or other advane~
ing device based on similar or other principles,
provided the device will advance a belt spirally in
a manner similar to that deseribed herein. The
reel may pe driven by any convenient means such
as by an electric motor ¢(not shown).

The belt i is passed around. the guiding pin
13 and then to the carrying means of the par-
ticular reel used. The advancing belt can be
advanced so as-to completely cover (Fig. 1) or
only partially cover (Fig. 2) the reel. A dryer
(4 may be situated around. the reel as shown in
Figure 1 or it may be located at any point. distant
from the reel as shown (element. (49) in Figure 2.
The belt {1 comes off the reel at the take-off
noint {5 and is directed around the guiding pin
{6 and thence to pin I3 and back to the reel.
Alternatively, as shown, for example, in Figure
3 or in Pigure 6, the belt passes through the diyer
140 or over dryer 30 after leaving the reel. The
belt may then pass through squeeze rollers- 17
and 17A and then to rollers. or pins £6; 13 and
reel 1§ in that.order, as shown in Figure 2. Thus,
the belt is endless.and.is always advaneing when
the reel 10 is functioning. The. pins {3 and (6
may be stationary, idling rollers or power driven

rollers as desired. The squeeze roller i¥ may or

may not be power driven as desired and normally
roller 11A is not:driven. Generally, roller {7 is
power driven by any suitable means. (not.shown)
at speeds somewhat less than-the delivery speed
from the reel in order to complete the operation
with a minimum. of tension.on the yarns.. When
the apparatus and process of this invention are
employed, it is not necessary to use speciglly
desiened reels, such as tapered reels. The fila-
ments are placed on the belt with or without
tension and the belt absorbs to an appreciable

extent the forces exerted by the: advarcing reel,

thus protecting the: filaments: from wear and
strain. -

In- Figure 2, additional squeeze rollers: #F and
{{TA may be situated in front of the dryer {43
glso, but dre not necessary at: that. location.
Squeezing the wet belt It which is carrying wes
varn {8 prior to drying has the advantage of de-
creasing the dryer lead. When: the arrangement
in Figure 2. is employed, it is. desirable to pass
the belt 11 and yarn (8 to squeeze rollers after
drying. to facilitate the separation of the belt
and the yarn. The squeeze rollers permit the
yarn and belt to be in a relaxed state prior to-its

20
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passage through the squeeze rollers. The dried
varn is drawn off the belt under a fairly high
tension and the squeeze roll prevents this ten-
sion from being transmitted to the yarn in the
dryer.

The belt 1! is always passed to the reel under

tension: so: that it remains taut on the reel. 1Ii

g tapered advaricing reel, such as that shown in
Ficure 2, is employed, the tension is first adjusted
sg that at the end having the smallest diameter
the belt is taut on the reel. Thus, if the reel has
a 6% taper downiward from the acid end through
the dryer the belt is discharged at the dryer end
at.a linearn speed 6%: less than the speed at which
it: retuims to the reel at the acid end. The bely
is then stretched safficiently to remove slackness
between the point of discharge and point of entry
orf the reel. As described below, the belt has to
be sufficiently elastic to permit the stretching.
The diameter of the take-off end may be made
to approach. that of the starting end of the reel.
In this way the disecharge and feed. speeds of the
belt are approximately the same and very little
or no slippage occurs. If it is not desirable to
inerease. the reel diameter prior to removing the
helt. the belt may be passed from. the reel to
two power-driven nip rolls {10 and {T0A rotating

at. a surface speed equal to the belt speed at the

dischargze end of the reel. In this way the speed
of the. belt is held constant and slippage is pre-
vented. 'The belt being gripped by the nip. rolls
is suddenly placed under a high tension between
the nip rolls. and the starting end of the reel
vecause the peripheral speed at the starting end
is greater by the percent of reel taper than the
peripheral speed. of the nip rolls. Since the belt
is not carrying yarns, this increase in. tension
has no. adverse: effects. These means of prevent-~
ing slippage are important because their appli-
cation. avoids. fhe development of high tension
areas in the yarns.

In Picure 3 a-modification is shown whereby the
load on the dryer is substantially reduced and

- undue stress. on. the advancing mechanism. is

60

75

avoided. Two belts, a purification belt 19 and
a.drying belt 23, are used for purification and dry-
ing, respectively. Belt {8 carries.the yarn through
the purification steps. After these steps are com=-
pleted the belt leaves the reel and passes approxi-
mately 180° around a small roller 21 the axis
of which: is. parallel to that: of reel k8. The belt
I8 then passes around. another roller 22. which: is
situated close to the reel {8 and has an axis about
80° to that of roller 2f. This. passage of belt 1§

causes a 1. turn in the belt.. The: belt is directed

to. roller i3 and then back to the reel., Belt
1§ is, them, always wet and: never passes through
the dryer 14.. It. is possible to-use an absorber belt
such as is described. in my copending. apnlication
Serial No. 702,130, now U. S. Patent No. 2,465,214;
issued on March 22, 1948, or squeeze rollers to
remove most of the liquid from the belt 8 and
the yvarns prior to further processing.

The dryer belt 28 coming off the reel st point
i 5. passes around: roller 18 to the 14 turn roller 23
whieh is situated so that it direets the dryer belt
20 as. closely as-possible to the off-coming puri-
fication.belt. The dryer helt 20 passes over roller
24 the axlis of which is- parallel to roller k. AS
the belt {8 passes over roiler 21, the yarn is di-
rected: through transfer comb 25 which is desir-
able when very closely spaced multiple ends are
being. processed. IFurither, the wiping gcticn of
the comb advantageously removes a large per-
centage of moisture: ¥rom this comb. the yarn

vt j
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ends pass onto the dryer belt 20 as the belt 20
- passes over roller 24, 'The yarns then continue to
advance on the reel and are dried as they pass
~through dryer 14. Take-off and wind-up of
yarns is then accomplished in the usual manner.
By using the mechanism described above and
llustrated in Figure 3 it is necessary to.streteh

the belts only % the amount needed when a

single belt is employed. For example a 3%
streteh is sufficient instead of a total of 69
stretch on one belt. At these lower stretch values
the change in belt length is taken care of with-
out undue stress on the reel device. Decreased

wear and tear and lower dryer loads allow for

considerable saving in processing time and costs.
Yarn advancing devices of the canted roller type

2,869,225
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may also be used as is shown in Figure 4. Rollers -

- 26 and 27 are skewed or in g canted position and
are driven through shafts 12 by a motor (not
shown). The angle at which the rolls are skewed

or canted determines the advancement of the |

belt (1. Guide rolls 180 are used to direct the
belt ! back onfo the front end of the top roll.
The modification is shown in further detail in
Figure 5, an end view. = | | -

The dryer 14§ or t4g can be any dryer having
the requisite capacity to dry the threads at the
advancement speed being used. The dryer may

be designed to dry by radiation or direct contact |

with the yarn carrying belt or a combination of
these methods may be employed. Advanta-
geously, dryers specially designed to relax the
filaments during drying are obviated by the
apparatus and process of this invention. Since

the yarns rest in a relaxed state on the belt sur-
face during advancement, shrinkage occurs freely

and readily during drying independently of the

dryer. As pointed out above, the take-off speed

may be made less than the initial speed to permit
greater shrinkage, if such is needed. Further,
auxiliary means for drying may be employed.
I'or example, an endless absorbent belt may be
‘basged over the yarn and belt helices as is de-
scribed in copending application Serial  No.
702,130, now U. S, Patent No. 2,465,214, issued on
March 22, 1949, | o

30

o8

- Figure 6 shows the adoption of the belt 28 to a

curved contact dryer 30 which normally replaces
dryer I4 or 148. This dryer 30 may or may not
contain grooves 33 shown in Figure 7. The belt
¢8 continuously rotates around the dryer 80 as is
shown in Figure 6. The copending gpplication of
Conaway and Hitt, Serial No. 720,030, now U. S.

50

Patent No. 2,495,053, issued January 17, 1950,

describes these contact dryers. Belt 28 may be

replaced by belt 1{ or belt 20 coming from the

aavancing device. In Figure 6, for example, yarn
I8 is taken from the belt of an advancing reel
and passed onto the top of belt 20 as it passes
over driven roller 29 over the contact dryer 30 and
over idle roller 3!, and the yarn then passes to
winder take-up means 32. The belt 20 is then
returned to roller {6 and it then continuously

09
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struction of the dryer, heater elements 34 sur-

rounded by insulation 35. It is preferred to use
bells made of heat conductive materials, such
as metals and to use dryers having the grooved
surfaces shown in Figure 7 since the belt is
deflected as it passes through the grooves over the.
curved surface. Individual or multiple yarn
ends may be dried in the manner described above.
By use of the belt {1, 20 or 28 on such contact
dryers frictional drag on the yarns may be re-
duced and lower residual shrinkages obtained,
Of course, any of the reels described may be
used with a contact dryer. In Figure 11, belt
i28 carrying yarn |18 passes from one end of reel
118, supported on axle 112, over the surface of
dryer 138 in contact with it and thence over |

‘roller 117. The yarn leaves the belt at this point,

and the belt proceeds to the other end of the
reel after passing around additional rollers 116
and [13 in succession. The reel 118 may be any
one of the reverse reels referred to herein.

1t can be seen from the above description that
the yarn sheet |8 is laid down upon the ad-
vancing belt {1 rather than directly upon the

5 reel bars or carrying or drying means. The yarn

18 is placed on the belt, using a comb such as
guide 288, if desired, so that the ends comprise
an advancing band whieh is spaced equidistant

rom each edge of the belt. The helices in band

form remain in this position as the band ad-
vances. 'Lhe band may be composed of a single
yaril or a plurality of yarns, as shown in the

figures, which ceme directly from spinnerets or
Spinning baths (not shown). As the belt {1 and

one yarn pand {8 atvance, various processing
solutions are employed by any convenient means
(not shown) to subject the filaments to any of

the yarn processing techniques necessary.  IFor

example, perforated pans such at 251 or 252 sup-
plied by appropriate conduits and situated above
the reel may be used to apply liquids to the varn,
As the treating liguid drips from the reel, it may
be caught in appropriate vessels such as pans

- such as 253 or 254 placed under the respective
5 treated areas. Thus, the reel may be adapted to
‘oSt yarn processes. - | - |

It is preferred to perform all treatine on one
reel. . This can readily be done as pointed oul
above, acidic liquids being initially applied to
vhe yarns and water or neutralizing washes be-
ing applied before the yarns pass to the drisr
14, {40 or 30. It is also possible to treat the
yarn with only one treating liquid as it advances
o a particular reel, passing the yarns to suc-
cessive reels for successive treatments and finally
for drying and then wind-up. The reels may, in
any case, be used in any convenient arrange-

ment. Any number of reels may be mounted in :

2 horizontally or a vertically spaced relation.
By using a plurality of reels and a plurality of
yarns on each reel a very large poundags of yarn

_ may be processed economically.

rotates around the reel 10 and the dryer 30. Dry-

er 14 is not used in this modification. As shown

in Figure 10, squeeze rolls 290 and 290¢ may be

used preceding and additional squeeze rolls 310
and 318 following the contact dryer to reduce
dryer loads and to relax the yarns over the dryer
area. The yarn (8 is carried by belt {1, 20 or
- 28 and the frictional drag caused by the yarn be-
ing drawn over normally stationary surfaces is
eliminated. This is more clearly shown in g
ure 7 which view is taken along lines 7—1 of
Figure 6. This view shows also, as a possible con-

6o
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~The yarn advancing mechanism of t} g present

invention may be advaniageously used for any

burpose where yarn storing concurrent with yarn
advancement is of value. For example, this reel
Is found of utility in the spinning and progessing
of viscose rayon or other regenerated celluloge
yarn, for the processing of cellulose derivative
yarn produced by either the wet or evaporative
spinning processes and it is
melt or evaporative spinning of any yarn in-
cluding synthetic polymer yarns to store and ad-
vance the yarn while the latter is heated to re-

move the last traces of solvent. Tt may bhe used

of value in the wet, .
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irt the processing of yarm such gs thre applica-
tion of finishes or sizes: to: & yarn and the sub-
sequent: drying: thereef where such process in-
volves: the handling. of considerable lengths ox
yarin a-relatively smallspace. |
" The belts ti, 310 and 28 are composed of &
material which is resistzmg o the treating lig-
uids: used and whicly has: an elasticity sufiicient
to. eause: the belt to remain in: contact or stay
taut: ot the reel and which will. witizstand the
dryer temperatures. Materials which may be
ased. in constructing: the belt inelude;, rubber,
eotton, rayon, belt, spenge, chanicis, metal and
plastics sach: as nylerm, polymerized tetrafinor-
ethylene, interpolymers. of vinglidene chiloride
and vinyl ehloride,. neoprene, Or' otiier plastics.
Certzin Belts such: a3 thiose prepared from poly-
merized tetrafiuorethylene: and metals have zera
water alsorption. and can be used advantageous-
1. The choice of material and the belt consirue-~
tion willl vary with: the different. applications ef
the reals. Various woven. oy knitted: fabrics.may
he used. In genersl, any material wnich may
be advsuced on. an advancing reel and whicl
presents. a surface which will support & eontimg-
ous. ilm of liguid over its width and length: and
- which: will keep: a. yarn end. in its respective po-

gitiory. as it advances may be used. in this -
ventiori | |

Ficure 8 shows a. short. section of a plain. cor-
rugated metal belt 38 made of an alloy pre-
dominately nickel and chromium or any of the
various grades of stainless steel which are re-
sistant to the purification solutions employed.
Thix belt. is: expandible and may be joined sim-
ply as is shown gt point: 37 in Figure 8 by snap-
ping one end in the corrugations of the other
end. The surfaces of the metal or plastic sur-
faces may be roughened or: ridged to prevent
varn: slippage. The bkelting may be roughened
or grooved. longitudinally to prevent the yarn
from slipping sideways. The groeoves may be
made to correspond to yarn denier and number
of yarns. It is preferred to groove the top ridges

only so that. processing liguids are not so read- .

ily retained. Smooth, hard surfaced belis are
not. too satisfactory, because they do not readily
support a- continuous film of processing ligquids,
nor'do: they adeauately keep the: individual yarns
in. their respective: positions..
belts such. as polymerized tetrafinorethylene
belts. keep the. yarn in its respective position
especially well when grooved; and provide the
further advantage that they do not gbsorb lig-
uids.. Accordingly, a substantial: reductiomn: in
carryving out  and mixing of the various process~
ing. liquids- is. obtained and the load. of the dryer
is. materially reduced when grooved metalt or
plastic belts.are used.

Variocus fabrics. may be cemented.in a ecntinu-
ous surface strip to one or beth sides of uwhe
metal or plastic belts. Figure 9 shows a pile
fabric. 28 cemented on one side all the way
around. It is also possible to- use flat fabrics,
sponge materials, natural or synthetic, and plas-
tic. materials in. this manmner. Figure S also
shows the use of 2 material 35 having a pile sur-
face and filling the spring indentations. Sponge
and other materials may be used in this manner.

It is also possible fo-use & combination. of any
of these materials with a fabric belt. For ex-

ample, a. spongy material may be: cemented to a

cotton. belt, the belt being: then placed so that
the spongy surfaee carries the yarn. Frequently,

Metgl or plastic |
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the piled nature of the fahric assists materially

it keeping the various yarn ends in place during
advancement. | |

Generally, the belt approximates the width. of
the advancement: cycle of the reel. For some
reels, belfs one-half inch in width: are satisfac-
tory while for ether reels widths of 3 inches ox

more: depending on diameter of the reel and the

sdvancement cycle. The width of the: belt is: de-
pendent en the number of yarn ends being proc-~
essed, the: widtly of the advancing cyele aof the
reel, the dizmeter of the reel, ete.. The belt: may
be just wide enough. to support: & single thread or
it mray have widths measured i feet for use ol
reely of great: size adapted to process warp sheets.
The length: of: thre belt: will deperid: upon. thie reel
length and upon the distance of advance. desired.
Likewise, the thickness of the belt: is not critical
and it is possible to use relatively thick belts.
The:.metzl belts: described above may be very thin.
For example, they may be as: little as 0.002 inch
it thickness. On.the other hand belis of sponge-
like materials: may be:an. inch or more in thiek-
ness dependgent. upon the nature of the particular

~ process or application involved,.

The: belt may be advanced on the reel in any

ynanner. Bach helix may be situated so that the

nand of yarns are closely spaced as shiown I
Ficure I. In this way, a- film of Hquid may be
maintained at ail times substantially over the
whole length of the reel or purification area. The
film is wot brokern: where s belt wrap-contacts ad~
jaeent belt wraps if the belt width is equal to: the
advomcing eyele. Advancement of the belt- may,
unon choessing the proper width, be conducted so
that- o -space s formed between: successive wraps

‘of the Belt. This results v completely breaking

tke film between: egch wrap over the entire reel
or ares covered By the purification solutions:
Further: the yorn bands may be relatively far
apart or closely spaced. However, thHe belt main-
tains. & film over the width of each wrap and 1t
does: so: whether or not it is:earrying yarn. This
is an important and outstanding advantage of

this. invention, for the yarn is glways being ad-

vanced in contact with a treating Higuid and this
is true resardiess of the distance betweenw adja-

cent. yarns. Optimunt tredating and maximum:

efficienicy in theuse of the' various liquids isthere-
by obtained. Further, the space required in the
treatment: of the varr,. ag in washing it- free of
geid,. is wo: more than. that previously required
on bare reel bars: |

Thus, arnt important: advantage of the process
and. apparatus of this invention lies i the ready
mairtteniance of a film of liquid over the yarmns.
When the belt is not used, & yarn band having
a pinimun of 22ends per inch (350 denier yarn)
was required to support & filme of water, the yarn
speed being 3150: inches per minute. If the speed
varied: miore than 2% or if as many as two yarns
dropped cut of the: sheet, the film: of liquid was
broken. The use of a. welting agent resulted in
more lgtitude: which, however, still was not satis-

 factory. On. the: other hand, whern the belt is

used, a ffine is. maintained regardless of the num-
ber of yvarng running. Thus, individual yars do
not. depend upon the others for maintenance of
the filin and if breakage of one or more yarns
does. occur thiz yarns still running ecntinue to be
properly processed. Further, the reel speed ean
be varied as much as 18% to 20% without re-
sulting inx the breaking of the liquid filnr. A sHilP
further advantage is that no wetting agents are

& piled fabric can be eraployved to advantage since 75 reguired. The flln of liguid extends all thie- way

)
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around the reel whether the width of the belt is
equal to or less than the advancement displace-
ment per cycle. If the belt width is equal to the

advancement cycle, the film is unbroken over the

entire area subjected to liquid treatment. If the
belt width is less than the advancement cycle,
the film is broken between wraps but is main-
~tained across each wrap of the belt as it passes
around the reel. - B
Another important advantage of this invention
is that the yarn may be advanced under very
little tension and under tension considerably
lower than that which obtains when the belt is
not used, In a comparison it was found that
when the yarn was advanced on bare reel barg it
was necessary to maintain a tension of 25 to 35
grams on the yarn. This relatively high tension
was required to keep the individua] threads prop-

erly aligned and to aveid breakage through en-

tanglement. When lower tensions were used, the
liquid film or thread alignment could not be
maintained. When similar yarn of "the same
~denler is advanced using the apparatus and proc-
ess of this invention, the threads could be ad-

vanced with tensions on them as low as 2 grams. °

Maintenance ¢f the liquid film, when the belt is
used, is not as critical on the yarn spinning-speed
and thread tensions. The yarns may be laid on
the belt 1i with any desired tension on them, It
1s preferred to exert some tension on the yarns as

they are laid on the belt since better alishment

control is maintained. Under initial tensions of

% to 5 grams on 100 denier yarn it was found that

the yarns maintained good alignment on the belt.
Further, just prior to entering the dryer the ten-
sion on the yarns was so low that it could not be
measured. This indicated that the belt in coop-
eration with the tapered advancing reel used al-
lowed for changes in the length of the yarn com-
mensurate with the changes in shrinkage or
swelling oceurring during the different processing
stages. Thus, the yarn by the meéthod and ap-~
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ent strains are set up in the cakes so that residual
shrinkages vary from the inside, middle to out-
side of the package. High tension is advantage-

~ously avoided and yarn quality is markedly im-

proved by use of the method and apparatus of
this invention. . B -
- The apparatus and process of this invention
may be applied to the processing of yarn of any
denier. For example, yarns of 75, 100 and 150
denier have been advanced on the belt, processed
and dried under low tensions and with attendant
improvement in yarn quality and residual shrink-
ages. Yarns of 1100, 1650, and 2200 denier ean
be similarly processed. The advantages of the
process and apparatus are attained with these
yarns and with yarns of even lower or higher
denijer. The total tensions may be varied widely -
regardless of denier and they may be made con-
siderably lower than those reached in the ad-
vancing of the particular yarn on the bare reel
bars. 3 - B

The yarns may be directed to the belt in a hori-
zontal plane or they may approach the belt ver-
tically, as, for example, from a point above the
reel, as shown in the fisures. The movable parts

- or advancing means of the particular reel em-

ployed place the belts {1 or 20 under tension, but
the stress and strain in the belt are not imparted
to the yarns. Further, assuming the delivery
coming off the reel at a constant rate, the speed
of squeeze rolls {7 may be made 6% to 10% lower

 than that rate so that the yarn mayv be relaxed

-while passing through the dryer 14 in Figure 2.
- The belt returns to the reel under tension, the
yarns 18 keing drawn from the rollers under any

- desired tension for winding at appropriate take-

up positions. Thus, the yarn carried on the balt
is under a much lower tension than when it is

 running in direct contact with the moving or
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paratus of this invention was processed in a sub-

stantially relaxed state under relatively little ten-
sion. Generally, the tension on the yarns 18 after

they leave the squeeze rollers 17 shown in Fig-

ure 2 and pass to the wind-up means is about 20
grams per denier. This fension is required to
insure proper separation of yarns and is not dele-
terious to the yarns since the purification and dry-
ing steps have been completed. .
Further, when a yarn destined to be finished as
100 denier by package spinning and processing is
processed on the bare reel bars the denier be-
comes about 21 to 93 denier, whereas under the
same processing but using the belt, the resulting
denier was 99. Correspondingly small losses in
other physical properties of the yarn were noted
when the belt was employed.. By the process and
apparatus of this invention it is possible to obtain
yarn having a residual shrinkage comparable to
that of yarn processed in skein form. For ex-
ample, when the belt is used only in the purifica-
tion area, residual shrinkages as low as 3.4% are
obtained. The residual shrinkage decreases even
further when the belt is used to carry the yarn
through the dryer also. The values approach and
in certain instances equal those obtained in the
skein purification methods in which the yarn is
in a relaxed state. When the yarns are processed
and dried without the belt, that is, on the bare
reel bars, the residual shrinkage in the yarns are

materially higher being in the order of 6%

to 7%. |
Hitherto, in the drying of bucket cakes, differ-
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carrying means of the reel. For example, yarn

has been purified on'the belt under 2 srams ten- B

sion without the individual yarns getting out of

alignment, while like yarn processed under the

same conditions on the bare reel bars required
29 to 35 grams tension to hold proper alienment.
Even under this lower tension, the yarn sheet
does not become distorted, but remains on the
belt as first laid down when starting on the reel.
Further, it is protected by the belt against pPos-
sible- abrasion that may result from contact of
the yarn with the carrying means of the reel.

- Tearing and scuffing are eliminated. Yarn of
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- contact points.
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higher quality is produced. For example, yarn
in direct contact with bars often has filaments of
adjacent ends disarranged and overlapping at the
These generally cause broken |
filaments especially if tucked under an adiacent
wrap. This condition is eliminated by using the
process and apparatus of this invention. Physi-
cal properties of the yarn are improved by use
of the belt since there is less streteching of yarn
during processing. Yarn having residual shrink-
ages of 3.0% and lower have been produced by
use of the method and apparatus described here-
in as compared to 6% or more residual shrinkage
obtained on the bare reel bars under the same
processing conditions, | |
Still another advantage is that the belt pre-
vents residues from forming on the yarn carrying
means during drying. Very little or no treating
liquid comes into contact with the movable parts
of the reel. The belt may be continuously washed
prior to its return to the reel (at any point he-
tween pins 13 and i6, for example) so that it is
always being used on the reel in a clean, fresh
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state. If desired, it may also be dried prior to s
return to the reel. In this way no residue is -al-
lowed to .colleet -on it. The life of the Teel is
greatly increased .and the number of mechanical
failures is considerably reduged. |

Since it is obvious that many chahges and
modifications may be made in the above de-

scribed details without departing from the nature

and spirit of the invention, it is to be understopd
that the invention is not to be limited to the de-
tails described herein except as set forth in the
appended claims. |

I claim:

1. Apparatus for advancing fillaments which

somprises an advancing reel; means for driving

<aid reel: an endless, absorbent and resilient belt
helically wound on and helically travelling .on
said reel by virtue of its inner surface being in
driving contact with said reel, its outer surface
being free to carry said filaments; guides for tosly
recting said belt to and from said reel in an end-
less fashion: guides for directing said filaments
to and from the outer surface of :said belt; and
means for removing said belt from said reel, said
removal means being adapied to be driven at a
speed lower than the speed.of said reel.

2. Apparatus for advancing filaments which
ecomprises an advancing reel; means for driving
said reel: an endless, absorbent and resilient belt
helically wound onand helically travelling on said
reel by virtue of its inner surface being in driving
contact with said reel, its.outer surface being free
to carry said filaments: guides for directing said
helt to and from said reel in an endless fashion;
cuides for directing filaments to and from the
outer surface of said belt; and .squeeze rolls

through which said belt carrying said filaments

passes upon leaving said reel prior to the sepa~
ration of said filaments from said belt and return
‘of said belt to said reel. |

3. Apparatus for advancing and proecessing
filaments which comprises an advancing reel;
means for driving said reel; an endless, absorbent
and resilient belt helically wound on and helieally
travelling on said reel by virtue-of its inner sur-

face being in driving contact with said reel, its

outer surface being free to carry said filaments
and to receive a processing ligquid for said fila~-
ments: guides for directing said belt to and from
 said Teel in an endless fashion; guides for di-
recting said filaments to and from the outler sur-
face of said belt: an applicator for applying said
liguid to said filaments as they are carrled by
said belt; a dryer for drying the resulitant proc-
essed filaments as they -are carried by said ‘belt;
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and means for removing said belt from said reel,
said removal ‘means being adapted to be driven
ab a speed lower than the speed of said reel.

4. Apparatus for advancing and -processing
filaments ‘which comprises an advancing reel;
means for driving said reel; an endless, absorbent
and resilient belt helically wound on and helically
travelling on said reel by virtue of its inner sur-
face being in driving contact with said reel, iis

outer surface heing free to carry said filaments

and to receive a processing liquid; guides for di-
recting said belt to.and from said reel in an end-
less fashion: guides for directing filaments to
and from the outer surface of said belt; an appli-
cator for applying a processing liguid to said
fllaments as they are carried by said belt; &
dryer for drying the resultant processed filaments
as they are carried by the said belt; and squeeze
rolls throush which said belt carrying said fila-
ments passes upon leaving said reel prior to the
separation of said belt and said filaments fol-
lowed by the return of said belt to said reel.

5. Apparatus for advancing yarn which com-
prises an advancing reel; means for driving said
reel: an endless, absorbent and resilient belt
helically wound onand helically travelling on said
reel by virtue of is inner surface being in driv-
ing contact with said reel, its outer surface being
free to carry said filaments; guides for directing
said belt to and from said reel in an endless
fashion: and means for removing sald belt from
said reel, said removal means being adapted to
be driven aia speed lower than the speed of sald
belt on the reel.
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