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This invention relates to a thread-storage,
thread-advancing device permitting changes in
thread length to occur freely.

In the processing of some threads, particularly
artificial silk threads, marked changes tend to
occur in their lengths. If the thread is to be of
high standard, it is usually necessary that little,
if any, resistance be offered to changes in length.
In processes utilizing thread-storage, thread-
+ advancing devices, difficulty is experienced, be-
cause of the virtual impossibility of maintaining
strictly uniform processing conditions, in provid-
ing a device of this character that will freely ac-
commodate changes in the length of the thread.
i As a material which presents this problem and
which may be advantageously handled by the de-
vice of the present invention, viscose artificial
silk thread may be mentioned by way of example.

In the course of the drying of viscose artificial

¢p silk thread, considerable shrinkage occurs the
rate of which depends upon the rate of removal

of moisture from the thread. In actual practice
it has been found impossible to maintain
absolutely uniform drying conditions, with the

o result that the thread being dried may shrink

at varying rates. By providing a thread-storage,
thread-advancing device embodying the princi-
ples of the present invention, these varying rates
of shrinkage will be accommodated and the

go thread allowed to shrink without substantial re-

straint.

While for purposes of illustration the in-
vention is here disclosed as employed in the dry-
ing of viscose artificial silk thread, the invention

g5 may be practiced not only in connection with the

drying operation but with any other treatment
in which it is desired to employ it. The thread
may be either of natural or artificial origin; if
the latter, it may be manufactured from casein,

40 from cuprammonium cellulose solution, from cel-

lulose acetate or the like. Moreover, the inven-
tion may be employed in connection with any
thread-like material, such as filaments, tubes,
tapes, bands ‘and ribbons, all of which are in-

45 tended to be comprehended by the term “thread”

as herein used.

In the accompanying drawing illustrating a
preferred embodiment of the invention, Figure 1
is a vertical section through a thread-storage,

so thread-advancing reel embodying the invention.

Pigure 2 is an elevation of the front end of the
reel of Figure 1. Figure 3 is a diagrammatic
representation of the variations in its contour
necessary to enable 2 reel to conform to different
. ghrinkage conditions in a thread. Figure 4 i3 a

(CL 242—53)

section on the line 4—4 of Figure 2 on an en-
larged scale. Figure 5 is a section on line 5—5
of Figure 4. Figure 6 is a plan corresponding to
Figure 4. Figure 7 is a section corresponding to
that of Figure 5, showing an exaggeration of the
deformation occurring under the action of thread.

Referring first to Figures 1 and 2, the thread-
storage, thread-advancing reel there illustrated
comprises two sets of interdigitating bar mem-
bers 10 and (1. The bar members 10 are carried
upon the periphery and extend longitudinally of
a cylindrical body (2 which is concentrically fixed
to a hollow shaft {3 rotatably mounted in a
bearing {4. To establish driving engagement be-
tween shaft 13 and body 12, a pin 15 carried by
the shaft is disposed within slots 16 in body I2.
To retain cylindrical body 12 upon shaft (2, a
bolt {7 may be screw-threaded into the forward
end of the shaft. Bolt 11, in addition to retain-
ing cylindrical body 12 upon the shaft, serves
as a closure member for the front end of the hol-
low shaft 13.

Bar members | { are carried by an annular base
member 19 at the rear ends of the bar members
and an annular reinforcing member 20 at their
forward ends. Annular member (8 is fixed to a
ring 21 having secured within its central opening
a bushing 22. Bushing 22 is rotatable upon a
sleeve 23 which is carried upon the exterior of
the supporting bearing 14 through which shaft
13 passes. The contact which exists between the
two sets of bar members due to their interdigitat-
ing relation causes the bar members |1 to be
driven from bar members 0.

The exterior of bearing 14 is eccentric with
respect to the bore therethrough and due to this
eccentricity the axis of rotation of the bar mem-

_ bers 1 is offset laterally from the axis of rotation

of the bar members 10. The axes of the inner
and outer surfaces of sleeve 23 are at an angle
with respect to each other and consequently the
axis of rotation of the bar members (1 likewise
is askew with respect to the axis of rotation of
the bar members 10. The bar members 10 and
supporting body 12 make up and may be termed
the concentric reel member. The bar members
i1 and supporting members 18 and 20 and af-
fixed ring 2/ may be termed the eccentric reel
member. Due to this relation existing between
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the concentric and eccentric reel members, thread gp

carried upon their exteriors will, upon rotation
of the reel, be advanced longitudinally thereof
in a plurality of generally helical turns.

The reel may be said to be of cantilever form
inasmuch as it is supported at one end only,



10

15

20

30

40

45

50

55

60

A5

2

bearing 14 at corresponding ends of both reel
members providing the sole support for the reel.
The end of the reel opposite bearing {4, being
independent of any support, is freely accessible
to an operator. The reel should be rotated in
such a direction that the thread will be advanced
thereover from the supported to the unsupported
end, in which case the thread may easily be re-
moved from the unsupported end due to the
absence of obstructions, Since the bar members
of the two sets 10 and I lie in interdigitating
relation and the axis of the one set lies within the
periphery of the other set, the reel as a whole
may be said to be unitary.

To dry the thread being advanced along the
reel a heating medium such as hot air from any
suitable source may be supplied through hollow
shaft 13 to the interior of the reel. A chamber
24, formed centrally of the body 12, receives the
heated air from shaft 13 through openings 25
in the shaft and distributes it through radially
extending ports 26 to the periphery of the reel.
Bar members {{ are heated to approximately the
same temperature as bar members (0. The
thread is dried not only by contact with the ex-
terior of the heated reel, but by the heated air
issuing from ports 26.

The thread to be dried on the reel may be sup-
plied from any source. For example, the thread
may come from a package into which it was col-~
lected while wet. Such a package may be that
formed on the usual collecting spool or in the
ordinary centrifugal spinning pot. However, the
wet thread may, if desired, come from apparatus
which is continuously processing the thread, in
which event the drying reel here shown may
follow the lquid processing stages of the ap-
paratus. After being dried, the thread may be
collected by any suitable winding device or it
may be twisted and then collected.

For the reasons and in the respects hereinafter
explained, the reel of the invention is formed to
allow substantially free shrinkage of the thread
being dried thereon.

At the completion of the liquid processing steps,
viscose artificial silk thread contains as much as
300% moisture by weight. Approximately half
of this moisture is upon the exterior of the thread
and must be removed before the remaining half
of the moisture, which apparently i5 internal
moisture, may be removed. The external mois-
ture may be removed rapidly and during its re-
moval the thread probably will undergo less than
one-half of one percent shrinkage, Removal of
the internal moisture, however, requires a rela-
tively long length of time, since this moisture
must be removed largely by diffusion.

In the course of the removal of the internal
moisture, the thread, if allowed to shrink with-
out restraint, may shrink as much as 6% of the
initial length of the thread. For various reasons,
it is desirable that substantially free shrinkage
be permitted to take place during removal of the
internal moisture. Thread so dried commands a
higher price, having a wide acceptanoce in the
weaving and knitting industries. It gives rise to
no difficulties arising out of excessive shrinkage
on the tentering frames. It dyes uniformly, color
variations from unit to unit along the thread be-
ing minimized,

It is desirable, however, that complete shrink-
age of the thread be prevented by arresting
shrinkage of the thread when nearly complete
shrinkage has occurred, By preventing complete
shrinkage of the thread, it retains a slight residu-
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al capacity to shrink. In accordance with the
invention, substantially unrestrained shrinkage
of the thread is permitted during removal of
nearly all of its internal moisture, but is arrested
before complete shrinkage has occurred.

In the drying of thread upon a reel, moisture
may be removed from different portions of the
thread at different rates due to variations occur-
ring from time to time in the temperature of the
same portion of the reel. Also, the rates of re-
moval of external gnd internal moisture may
vary either together or independently of each
other; i. e., the internal,and external moisture
may be slowly removed, rapidly removed, or re-
moved more rapidly in the case of one than in
the case of the other. These different drying
conditions require different formations of the
thread-bearing surface of the reel if the thread
iIs to be allowed to shrink without substantial
restraint.

Figure 3 illustrates the different formations
which a bar member should have along its length
if it is to conform to variations imposed by the
drying operation,

Thread delivered to the reel may make contact
with the bar member at a point A adjacent the
supported end of the reel. In advancing toward
the unsupported end of the reel, the thread will,
if external moisture is removed at the lowest rate
to be expected, reach the point B on the bar mem-
ber by the time all external moisture has been
removed. The portlon A—B over which the
thread passes may be parallel with the axis about
which the bar members turn, since the shrinkage
which the thread undergoes in passing over this
portion Is only very slight. In travel of the
thread beyond point B, internal moisture being
assumed to be removed from the thread at the
lowest rate to be expected, by the time the thread
reaches the point C only the desired residual
capacity to shrink remains in the thread. As
shown, portion B—C is tapered to permit sub-
stantially unrestrained shrinkage of the thread
to take place. From point C the thread is ad-
vanced without provision for shrinkage to a point
D on the bar member from which point the
thread is led off.

I, on the other hand, external moisture of the
thread is removed at the most rapid rate to be
expected, this may be fully accomplished by the
time the thread has reached a corresponding
point B’, from which point the bar member
should have a tapered configuration. If, starting
at the point B’, the internal moisture also is re-
moved at the most rapid rate to be expected and
if shrinkage of the thread is to be permitted un-
til only the desired residual capacity to shrink
remains in the thread, the point C' will have been
reached somewhat sooner than point C in the
example given in the preceding paragraph. The
portion C’—C must in such case be & continua-
tion of the portion C—D; i. e., having an Approx-
imately cylindrical surface. The net effect,
therefore, of drying under the conditions stated
is to require a change in the location of the ta-
pered portion B—C, so that it assumes the dot-
ted line position B'—C’.

In either case, the diameter of the portion
C—D or C’'—D preferably bears such relation to
the diameter of portion A—B or A—B’ that the
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desired residual capacity to shrink is left in the

thread. ‘
The portion of the bar member upon which ex-
ternal moisture is removed from the thread may

be of relatively short extent inasmuch as the ex- -
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they may yleld to the conformation of line.

ternal moisture may be rapidly removed from
the thread. The portion of the bar member upon
which internal moisture is removed from the
thread will necessarily be of relatively long ex-
tent since considerably more time is required for
removal of this moisture. The terminal portion
of the bar member upon which the thread is set
with the desired residual capacity to shrink may
likewise be of relatively long extent to assure
complete dryness or equilibrium moisture condi-
tions in the thread.

If, therefore, both the external moisture and
the internal moisture are removed slowly, the bar
members of a reel which will correspond to this
drying condition should have a contour corre-
sponding to the solid line A—B—C—D appearing
in Figure 3. If the external and internal mois-
ture are both rapidly removed, bar members de-
termined by the line A—B'—C’'—D will be re-
quired. Varlations in the relative rates of re-
moval of external and internal moisture will call
for a formation of the bar members falling be-
tween the limits of the solid line and the dotted
line between points B’ and C. In accordance
with the present invention means are provided
to permit alterations to occur in the contour of
the bar member in response to variations in the
rate of removal of both the external moisture and
the internal moisture.

To accomplish this object the exterior of each
bar member is provided with a longitudinally
extending strip 28 secured to the bar members by
screws 29. Projecting substantially vertically
from this strip is a pair of parallel ribs 30—30.
In order better to support the thread it is de-
sirable that the pair of ribs shown be provided
although a single rib upon each strip 28 may
be found to be sufficlent. The strip 28 and the
ribs 30 should preferably be made of one Diece
and should be of some resilient material, as rub-
ber. Best results are obtained if both sets of
bar members are provided with such supporting
means, although if desired only one of the sets
of bar members need be provided with resilient
ribs, as is shown.

In order that the reel may support thread from
which both the external moisture and the inter-
nal moisture are being removed at a low rate, the
contour of ribs 30 on bar members 18 corresponds
closely to the solid line appearing in Figure 3.
This will be the maximum required of the reel
under the slowest drying conditions to be expect-
ed. 'The initial portion 31 of the reel is prefer-
ably cylindrical, since it is determined by the
portion A—B’ in Figure 3. The terminal portion
33 of the reel is likewise preferably cylindrical,
since it corresponds to the portion C‘—D appear-
ing in Figure 3. The central portion 32 of the
reel is of frusto-conical formation, corresponding

. to portion B’'—C’ in Figure 3.

During actial drying of thread upon the reel,
the ribs 30 remain in their normal upright posi-
tion so long as both the internal moisture and the
external moisture are removed slowly. However,
if the external moisture is removed rapidly or if
the internal moisture is removed rapidly, the
resulting rapid shrinkage of the thread causes
the ribs 30 to bend. Due to the ease with which
ribs 30 bend sideways, very slight resistance is
offered to shrinkage of the thread. This lateral
deformation of ribs 30 under the influence of the
thread is shown in an exaggerated condition in
Figure 7.

Thus, while the bar members normally have
the conformation of line A—B—C—D in Figure 3,

3

A-—B’'—C'—D in Figure 3 to allow for thread
shrinkage resulting from rapid drying. For any
intermediate rate of removal of the external or
internal moistures, the ribs 30 will yield to & for-
mation between the two limits B—C and B'—C’.
As a result, regardless of whether the total thread
moisture is slowly or rapidly removed, substan-
tially unrestrained shrinkage of the thread is per-
mitted. A very wide variation in drying condi-
tions may thus be permitted without affecting
the uniformity of the thread being dried.

In passing over the terminal portion 33 of the
reel it is desirable that the thread be set with the
residual capacity to shrink which it is intended
that it shall have. In order to obtain this result,
the portions of ribs 30 forming portion 33 of the
reel surface should be relatively firm. If the
ribs are made of rubber, this irmness may be ob-
tained by stiffening the portions of ribs 30 from
the free end of the reel inwardly to point C.
Inserts may be utilized to make portion 33 more
firm than portion 32.

Thus, although the central portions of the
lengths of ribs 30 may deflect laterally to vary-
ing extents due to different rates of drying of the
thread, the total shrinkage permitted at all points
throughout the length of the thread will be limit-
ed to the same amount due to the relatively firm
terminal end portions of ribs 30. As a conse-
quence, the residual capacity to shrink remsaining
in the thread upon reaching portion 33 of the
reel will be uniform throughout the thread irre-
spective of whether the internal and external
moistures have been slowly or rapidly removed.
Passage over portion 33 of the reel will set this
residual capacity to shrink in the thread and
either allow the thread to fully dry or come to
equilibrium moisture conditions.

It is intended that the patent shall cover, by
suitable expression in the appended claims, what-
ever features of patentable novelty reside in the
invention.

What is claimed is:

1. A thread-storage, thread-advancing device
comprising two rotatable members each substan-
tially circular in cross section which, during ro-
tation thereof, cooperate to advance thread or
the like lengthwise thereof in a plurality of gen-
erally helical turns, at least one of said members
having on its periphery a plurality of thread-
bearing elements deformable laterally thereof to
provide thread-bearing surfaces yieldable sub-
stantially radially of said rotatable member.

2. A thread-storage, thread-advancing device
comprising two rofatable members each substan-
tially circular in cross section which, during ro-
tation thereof, cooperate to advance thread or
the like lengthwise thereof in a plurality of gen-
erally helical turns, at least one of said members
having extending longitudinally of its periphery a
plurality of thread-bearing elements deformable
laterally thereof to provide thread-bearing sur-
faces yleldable substantially radially of said ro-
tatable member.

3. Apparatus of the character described in
claim 2 in which the terminal portion of said
elements is of reduced deformability at at least
one end of said rotatable member.

4. A thread-storage, thread-advancing device
comprising two rotatable members each substan-
tially circular in cross section which, during
rotation thereof, cooperate to advance thread or

the like lengthwise thereof in a plurality of gen-,

erally helical turns, at least one of said members
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having on its periphery a plurality of longitudi-
nally extending thread-bearing elements which
are deformable laterally thereof to permit
changes in the lengths of the turns of thread or
the like.

5. A thread-storage, thread-advancing device
comprising two rotatable members each substan-
tially circular in cross section which, during rota-
tion thereof, cooperate to advance thread or the
like lengthwise thereof in g plurality of generally
helical turns, at least one of said members having
projecting generally perpendicularly from its pe-
riphery a plurality of longitudinally extending
strip-like thread-bearing elements which are de-
formable laterally thereof to provide thread-
bearing surfaces yieldable substantially radially
of said rotatable member,.

6. A thread-storage, thread-advancing device
comprising two rotatable members each substan-
tially circular in cross section which, during rota-
tion thereof, cooperate to advance thread or the

2,175,208

like lengthwise thereof in a plurality of generally
helical turns at least one of said members having
projecting generally radially from its periphery
a plurality of longitudinally extending strip-like
thread-bearing elements which are deformable
laterally thereof to permit changes in the lengths
of the turns of thread or the like.

7. A thread-storage, thread-advancing reel
comprising two rotatable, alternately disposed
sets of bar members, each substantially circular
in cross section and, assoclated therewith, means
for causing said sets of bar members to cooperate
during rotation of said sets to advance thread or
the like lengthwise thereof in a plurality of gen-
erally helical turns, the bar members of at least
one of said sets having extending lengthwise
thread-bearing surfaces deformable substantially
thereof strip-like thread-bearing elements which
are deformable laterally thereof to provide
radially of the reel.
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like lengthwise thereof in a plurality of generally
helical turns at least one of said members having
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thread-bearing elements which are deformable
laterally thereof to permit changes in the lengths
of the turns of thread or the like.
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