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5 Claims.

The present invention relates to an improved
apparatus and method for the making, treating,
stretching, storing and advancing of continuous
materials such as threads, webs, ribbons, knitted
and woven fabrics, pellicles or the like and it re-
lates more particularly to an improved contin-
uously advancing thread, web, ribbon, or pellicle

- 'storage device and to an improved method of

continuously making, treating, stretching, stor-
ing and advancing continuous materials such as
threads, webs, ribbons, pellicles or the like.

As the vicose rayon process is one of those re-
quiring a multiplicity of operations, the vicose
process as applied to the making of yarns has
been chosen in order to set forth and illustrate
the present invention.

In the manufacture of rayon by the viscose
process, two systems are now in- general use,
namely, the package system and the so-called
continuous spinning system. In accordance with
the package system, viscose is extruded through
a multi-apertured spinnerette into an acid spin-
bath, where the viscose is immediately coagulated
to form a multifilament thread which is with-
drawn, stretched between differentially driven
godets, and wound into a package cake by means
of a centrifugal bucket. The package is then re-
moved. and placed in a liquid aftertreating ma-
chine, where numerous liguids are successfully
forced under pressure through the package in
order to remove all traces of the spinbath and of
sulphur, sulphides and other undesirable im-
purities which are present in the freshly spun
rayon thread and to then avivify the thread.
‘These liquids generally include hot water, de-
sulphurizing solution, neutralizing solution and
The wet
aftertreated packages of thread are then trans-
ferred to a drier, where they are subjected to 2
‘closely controlled drying atmosphere. The dried
packages are then rewound or may be used in
‘their original form.

The liquid aftertreatment of rayon thread in
package form is highly time-consuming and re-
quires numerous manual operations. In con-
trast to this, the liquid aftertreatment and drying
of freshly spun rayon thread by the so-called
‘continuous spinning system consumes only a few
‘minutes and obviates the transferring of pack-
‘ages of thread from the spinning machine to the
after treating equipment and then to the drying
equipment. However, the continuous spinning
machines now used or proposed possess numer-
ous disadvantages and very few of these ma-

chines have yet been proven to be commercially .
;f.easible. One type of continuous spinning ma- °
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chine now in use employs a series of advancing
reels for each spinning position, the freshly spun
rayon thread being withdrawn from the spinbath,
stretched and transported along successively
lower advancing reels upon which they are sub-
jected to the desired treating liquids, then dried
and then twisted and wound. This type of spin-
ning machine is extremely complex, very costly
and difficult to maintain and service. Another
type of continuous spinning machine now in use,
employs -canted cylinders for storing and ad-
vancing the thread. Here again, in order to sub-
ject the freshly spun rayon thread to controlled
stretch and to all the affertreatment processes
required for such threads or yarns, at least one
godet and several sets of canted cylinders are
required, thus entailing the disadvantages al-
ready enumerated. It is interesting to note that
in the continuous spinning machines above de-
scribed, a completely independent system for
stretching, storing and treating each separate
thread is required and the threads are individual-
ly treated while traveling in a single layer along
predetermined surfaces.

Another type of continuous aftertreating ma-
chine includes an endless belt, upon which sev-
eral threads are individually deposited in ac-
cumulated fashion along spaced points. The af-~
tertreating liquids are sprayed upon the threads
while they are transported by the belt. This ma-~
chine has also many drawbacks. "A pair of
godets is recuired for each thread to impart the
desired stretch. The threads are treated in a re-
laxed condition without controlled tension, thus
resulting in a non-uniform product. Further, it
is very difficult to subject the belt~-carried threads
to louids, and to avoid the thread being washed
off the belt or to avoid threads from being floated
against each other to produce snarled threads.
Where foraminiferous beltsare employed, the
liguids carry the threads through the belt open-
ings, thereby breaking the individual filaments.
Another difficulty is to secure the uniform re-
moval of the thread from the belt..

There have been many ofher continuous spin-
ning systems proposed, but none of -these have
as yet sufficiently evidenced their superiority over
the package spinning system, t0 warrant. their -
widespread commercial adoption.

In many other processes. it is highly advan-
tageous to treat threads, webs, ribbons, pellicles
or the like while maintaining them under pre-
determined degrees of tension.. For example, in
the mercerization of cotton yarn, or the treating,;
dyeing and drying of cellulose acetate, nylon or
other synthetic yarns it is desirable to maintain
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these yarns during their treatment at a con-
trolled tension. It is likewise highly desirable in
the treatment of webs to impart to these webs
along their lengths or warps predetermined
stretches or tensions.

It is, therefore, an object of the present inven-
tion to provide an improved apparatus and
method for the handling of continuous materials
such as threads, webs, fabries, pellicles or the like.
Another object of the present invention is to pro-
vide an improved apparatus and method for
handling a plurality of threads, so that they may
be subjected to a controlled stretch and continu-
ously advanced in a treatment zone, and while
so advanced, exposed to successive treating lig-
uids and dried.

Another object of the present invention is fo
provide an improved apparatus and method for
handling a plurality of threads, whereby the total
rate of feed of the thread is relatively large com-
pared to the longitudinal rate of advance of the
threads through the selected treating zone and
whereby a controlled stretch can be imparted to
the group of threads.

Another object of the present invention is to
provide an improved apparatus for continuously
advancing a plurality of stored threads, while
imparting a controlled stretch thereto, said ap-
paratus being simple, reliable and of low cost.

The above and further objects of the present
invention will become apparent from a reading
of the following description, together with the ac-
companying drawings, wherein

Fig. 1 is a side elevation of the improved ap-
paratus;

Fig. 2 is a top plan view thereof;

Fig. 3 is a detailed isometric view of a pertion
thereof;

Pig, 4 is a sectional view along line 4—4 of
Fig. 3. ]

The subject invention broadly includes the
steps of advancing a substantially continuous
material such as threads, webs, fabrics, pellicles
or the like, to a predetermined point and there-
after forming the material into connected open
ended loops which are longitudinally advanced
as their heights or amplitudes are progressively
increased. The advance of the material along
its length is decreased .as the amplitudes of the
loops are increased. The rate of decrease in the
advance of the material along its length, the rate
of increase in the amplitudes of the loops and
the other paramefers are so correlated that the
total linear advance of the materia] is increased
as the loop amplitudes are increased. As a re-
sult the material is subjected to a predetermined
stretch, which may vary in degree along the
length of the yarn as desired. Preferably, in the
case of threads, a plurality of threads are
gathered into.a planar sheet and the sheet is
formed into .connected open ended loops and
handled as aforesaid. It is.also desirable to sub-
ject the threads to the stretching operation, while
they are in a plastic state. Thus, in the han-
dling of threads produced by the viscose process,
the freshly spun threads are subjected to a plas-
ticizing agent, such as hot water, while they are
being stretched.

According to a highly preferred embodiment of
the present invention, there is provided two sets
or series of material engaging elements. Each
set is connected to a respective endless conveyor,
which transports the corresponding material en-
gaging elements along symmetrical substantially
trapezoidal paths intersecting each other at lines
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referred to as the feed end and discharge end or
intersection.

The elements of the respective sets successively
cross the intersection lines. This successive
crossing is preferably alternate but the inven-
tion is not limited to such alternate cressing.

The runs of the conveyors along the tops of the
trapezoidal paths are from the feed to the dis-
charge end and are substantially parallel al-
though in some cases it may be desirable to have
them converge or diverge for part of or the
whole run. These runs are referred to as the feed
runs. The bases of the trapezoidal paths define
the return runs. of the conveyors, which travel
from the discharge end to the feed end.

The material engaging elements are preferably
rod shaped and mutually parallel and are ro-
tatably supported by the conveyors. Each of the

material engaging elements terminates, at the

conveyor end, in a friction wheel. Along the in-
tersecting side runs of the conveyors and cooper-
ating with the friction wheels are drive mecha-
nisms which impart a rotation to the material
engaging elements. These drive mechanisms
travel at different peripheral speeds along their
length whereby the elements are rotated at pro-
gressively decreasing speeds between the feed
intersection and the feed runs and at progres-
sively increasing speeds between the feed runs
and the discharge intersection.

In operation a continuous material such as a
plurality of threads or yarn as collected into a
planar sheet or a web or pellicle or the like is
fed to the feed intersection. The material is
there engaged hy successive elements, traveling
along the alternate diverging paths and formed
into connected open ended loops whose ampli-
tudes increase as they approach the longitudinal
feed runs. The material engaging elements, as
they are conveyed from the feed intersection to
the feed runs are rotated at progressively slower
speeds. These speeds are such that the total
linear advance of the material as it progresses
from the feed intersection to the feed runs is

‘preferably uniformly decreased. However,. this

increase may not be uniform but may vary. Thus
a uniform or varying stretch may be imparted to
the material as it travels from the feed intersec-
tion to the feed run.

As the Joops of material are carried along the
feed runs, the material engaging elements may
be maintained rotationally stationary or may be
rotated at constant or varying speeds, whereby
to maintain a constant stretch on the material or
to vary the stretch of the material. Upon the
elements converging toward the discharge inter-
section they are rotated at progressively increas-
ing speeds the rate of increase being in accord-
ance with the tension if any it is desired to im-
part to the material. At the discharge intersec-
tion, the threads are disengaged from the ele-
ments and may there be led to suitable twisting
ang winding mechanisms.

During the transportation of the material be-
tween the feed and discharge ends, they may be
subjected to numercus liquid treatments and
drying operations.

Reference is now made to the drawings, which
illustrate a preferred embodiment of the present
invention as applied to the manufacture of vis-
cose rayon yarn and wherein [0 designates the
chemica] spinning portion of the improved ap-
paratus, Il the liquid aftertreating and drying
zone, and {2 the twisting and winding or coning
section,



2,618,042

5

‘The chemical spinning section 10 consists of
a suitable trough 13 through which is circulated
3 suitable coagulating bath of any well known
type. Immersed in the coagulating bath is a
plurality of extrusion devices 14, each of which
comprises a suitable spinneret 16, connected by
way of a conduit {7 to a suitable filler and me-
tering pump and a source of spinning solution
such as viscose or the like.

Associated with each of the extrusion devices
{4 is a yarn or thread guide 18 which may be,
if desired, a positively driven godet having asso-
ciated therewith a suitable drive mechanism. A
horizontally fixed lateral thread guide 21 extend-
ing along the length of the trough (3 is posi-
tioned above the coagulating bath and anterior
to the guides 18.

The treating zone il includes a continuously
advancing thread storage device 20 -which com-
prises a pair of identical endless conveyors 21
and 22, which may be of any suitable type such
as, for example, roller chain, and should be
formed of a chemically resistant material.

The runs or paths of the belts 2{ and 22 are
trapezoidal, the bases and tops of the trapezoidal
paths being longitudinal and substantially hori-
zontal, although this is not necessary.

The base of the trapezoidal run traversed by
the belt 21 is uppermost and constitutes the re-
turn run, while the top of this trapezoidal path
is lowermost and constitutes the feed run. More-
over, the base of the trapezoidal path traversed
by the belt 22 is lowermost and  disposed di-
rectly below the feed run of the belt 21, whereas
the upper part of this path constitutes the feed
run and is disposed directly below the return run
of the belt 21. 'The planes of the paths traversed
by the belts 21 and 22 are vertical, parallel and
laterally spaced.

A suitable drive mechanism, including the drive
wheels 23, is associated with each of the belts 21
and 22 and drives these belts at equal, substan-
tially constant speeds, the belt 21 being driven
in a counter-clockwise direction and the belt 22
being driven in a clockwise direction. Thus the
belts 21 and 22 are so driven at the feed run
thereof they travel from left to right, as in Fig.
1, and at the return run from right to left.
Moreover, the side runs of the belts 21 and 22
at the feed end converge from the return runs
to a feed intersection 28, where they diverge to
the feed runs. At the termination of the feed
runs the side runs converge to the discharge in-
tersection 27 and thereafter diverge to the re-
turn runs.

The endless belts 21 and 22 each support a
plurality of regularly spaced rotatable thread or
yarn engaging elements 28 and 29, respectively.
The elements 28 and 2% are supported in hori-
zontal cantilever fashion and project from the
plane of the path traversed by the respective belts
toward the plane of the path traversed by the
other belt. The elements 28 and 29 are main-
tained substantially parallel to each other as they
travel from the feed intersection to the feed runs,
along the feed runs and to the discharge inter-
section. Moreover, the belts 2! and 22 are so
driven that the successive elements carried by
the belts alternately pass between the successive
elements carried by the other belt. Each of the
elements 28 and 29 extends through the respec-
tive belts 21 and 22 and terminates in a fric-
tion wheel or cot 32 and 33 respectively.

Element rotating mechanisms 34 and 36 re-
spectively are disposed along the side runs of the
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belts 21 and 22 at the feed and discharge ends.
The mechanism 34 includes a pair of elastic con-
tinuous belts 37 and 38, each of which is sup-
ported by positively driven pulleys 39 and 4£0.
The belts 3T and 38 are so supported that they
engage the peripheries of the friction wheels 32
and 33 which are mounted on the elements 28
and 2%9. Moreover, the peripheral speed of the
pulleys 39 is greater than the peripheral speed
of the pulleys 40 and these pulleys are driven so
that the belt 37 is driven in a counter-clockwise
direction whereas the belt 38 is driven in a clock-
wise direction. Thus the speeds of the friction
wheel engaging portion of the belts 37 and 38 de-
crease as the belts travel from the pulleys 39 to
the pulleys 40, so that a rotation which is im-
parted to the corresponding yarn engaging ele-
ments 28 and 29 decreases as the elements are
conveyed from the end of the return run, through
the feed intersection and to the feed runs.

Similarly, the element rotating mechanism 36,
which is disposed at the discharge end of the
yarn transporting mechanism 20, comprises two
positively driven elastic belts 58 and 51 respec-

5 tively, the surfaces of which engage the friction

wheels 32 and 33. The belts 52 and &1 are sup-
ported by the pulleys 52 and 53, pulleys 52 be-
ing driven at greater peripheral speed than pul-
leys B3, and in such direction that the belt 51 is
driven in a counter-clockwise direction and the
belt 80 is driven in a clockwise direction and
the speed of the friction wheel engaging portions
of the belts increases as they travel from the
pulleys 83 toward the pulleys 52. Thus a rota-
tion is imparted to the yarn engaging elements
28 and 28, which rotation increases as the ele-
ments are transported from the feed run through
the discharge intersection and to the return run.

Although the element rotating mechanisms. 38
and 38 have been illustrated as extending along
the entire length of the side runs of the ele-
ments 28 and 29, it is obvious that this is not
necessary. All that is required is that the yarn
engaging elements 28 and 29 be rotated as they
travel from the feed intersection to the feed runs
and from the feed runs to the discharge inter-
section. The drive mechanisms 34 and 36 may be
accordingly modified. Furthermore, any suitable
element rotating mechanism may be substituted
for that illustrated and may take the form, for
example, of a series of driven pulleys which ro-
tate at different speeds and which are disposed
along the tangents of the friction wheels 88 and
39 as they travel on the side runs.

Fach of the friction wheels 32 and 33 may be
provided with horizontally projecting lugs 58
which cooperate with the corresponding track 57
extending along the feed runs of the belts 21 and
22. The tracks 571 maintain the friction wheels
32 and 33 and the yarn engaging elements 28
and 29 rotationally stationary as they are trans-
ported along the feed runs.

A plurality of spray nozzles 68 and §i are dis-
posed immediately above the feed side run and
the feed run of the belt 22 and extend the width
of the elements 28. Furthermore, a trough 63 is
disposed below the feed side run and feed run
of the elements 28 and is partitioned into sec-
tions which register with = the corresponding
nozzles 89 and 6. . .

Nozzle 698 may be connected to a suitable plas-
ticizing liquid, such as hot water, whereas noz-
zles 6f may be connected to sources of after-
treating liquid, such as liquids for the neutral-
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Cizing, desulphurxzmg, washmg and av1v1fy1ng of
rayon yarn.

Moreover, ‘the sections of the trough €3 may
ke connected to replenishing fanks so that the
liquid may be re-used, or may be connected to
a sewer so that the spent and uued liquids may
be- disposed.

The yarn drying chamber 65 encloses a section

of the yarn transporting mechanism 20, which
follows the liquid treating section which includes
spraying device 61 and the trough 63.
" The drying chamber 65 is provided with open-
ings-in its side walls to permit the transporting
of thread through the chamber 63. A series
of heating -elements 66 is positioned within the
chamber 85 and a suitable air circulating sys-
tem, not shown, is also provided, in order to
effect the efficient and proper drying of the
transported thread.

The yarn twisting and winding section 12,
which follows the liquid aftertreating and dry-
ing section f1, consists of a plurality of suitably
supported spindles 79, each of which is driven
by -an associated belt 71, which in turn is con-
nected to a suitable drive mechanism (not shown)
which is supported in the housing 72. A ring
traverse mechanism 73 reciprocated by any well
known system is associated with the spindles 78,
as ‘are the pig-tail guides 74, which are dis-
posed above each of the spindles i®. A hori-
zontal guide 716 is positioned at a higher level
than the guide 74 and is provided with a plurality
of grooves to accommodate the individually sup-
ported yarns discharged from the aftertreating
and drying mechanism f{.

Considering now the operation of the appa-
ratus above described, viscose or other suitable

. spinning solution is extruded through a plurality
of spinnerets 6 into a spinbath circulating
through the trough {3. The viscose is coagulated
into a corresponding number of threads or yarns
which are led over respective grooves in the
guide 21 through guides {8 over the guide 23,
where they are collected as a planar sheet of
yarns and directed toward the feed intersection.
At the feed intersection, successive elements
28 and 29, transported by the belts 21 and 22
respectively along the alternate side runs, engage
the yarns forming the planar sheet and spread
them into connected open ended loops. As the
yarn engaging elements 28 and 29 diverge from
the feed intersection to the feed runs, the loops
are increased in amplitude. Moreover, an axially
rotating motion. is imparted to the elements 28
and 29 as they traverse the side feed rumns, the
speed of rotation diminishing from the feed in-
tersection to the feed runs. Thus the rate of
withdrawal of the yarns from the spinnerets (6
is determined by the peripheral speed of the yarn
engaging surfaces of the elements 28 and 28 at
the feed intersection, the rate of advance of the
loops, as well as the spacing of the elements and
the geometry of the side runs. The total linear
advance of the yarns at any point is the sum
of the advance of the yarns along the length of
the yarns plus the advance of the loops. Thus
the decrease in the rotation of the elements
28 and 29 as they diverge from the feed inter-
section compensates for the increased linear ad-
vance of the yarns attributed to the increased
amplitude of the loops and the advance of the
loops longitudinally. By decreasing the rotation
of the elements 28 and 29 at a rate less than re-
quired to compensate for the increased amplitude
of the loops, a stretch may be imparfed to the
yarns as they advance from the feed intersection
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" to the feed runs. Moreover, this stretch may

be uniform or varied along the length of the
side runs by suitably controlling the rotation of
the elements 28 and 29 in accordance with their
positions along the side runs. As the sheet of
yarns is transported along the feed runs, the
corresponding yarn supporting elements 28 and
29 may be maintained in a non-rotating condi-
tion or may be rotated at uniform speeds whereby
no stretch is imparted to the yarns which is
attributed to the increased advance of the yarn
along its length. On the other hand, the yarn
may be further strefched or relaxed by increas-
ing or decreasing the rotation of the elements
28 and 29 as they travel glong the feed runs.
Further, a relaxation or additional stretch of
the yarns may be obtained at the feed runs by
causing the belts 21 and 22 traveling along the
feed runs to converge or diverge. For example,
it may be desirable to relax the threads or yarns
as they are transported through the drying cham-
ber 65, and to this end the feed runs may con-
verge slightly as they approach the drying cham-
ber 65 and diverge slishtly as they leave the
drying chamber €5.

As the yarns are transported from the feed
runs along the discharge side runs, the loops
are decreased in amplitude, thus reducing the
linear rate of advance of the yarns attributed to
the advance of the loops. To compensate for
this, while maintaining the yarns under a de-
sirable tension, the yarn supporting elements
28 and 29 gre rotated about their axes af in-
creasing speeds as they approach the discharge
intersection, the rate of discharge of the yarns
at the discharge intersection being slightly great-
er than the peripheral speed of the yarn engaging
surface of the elements 28 and £8 at the dis-
charge intersection. It should be noted  that
here again varying tensions or relaxations may
be imparted to the yarns at the discharge side
runs by appropriately controlling the rotation of
the elements 28 and 29, in accordance with their
positions along the side runs. As the elements
28 and 29 cross the discharge intersection they
release the yarns which are then directed to the
winding and twisting mechanism.

A desirable spin bath which may ke circulated
through the trough {3 would have a sulphuric
acid content of 11%, a sodium sulphate content
of 20% and a zinc sulphate content of 0.85%, the
balance being water. As a specific example, the
spinnerets may each have forty holes; the meter~
ing pumps so driven and the elements 23 and 28
rotated at the feed intersection 26 that the fila-
ment yarn is withdrawn from the spin bath at
the rate of 120 meters per minute and the indi-
vidual filaments have a denier of approzimately
3.1 ‘and the thread a denier of 125. Thus, the
spinning capacity per extruding position would
be approximately five pounds in twenty-four
hours. Moreover, the loops of thread, as they
are transported along the parallel feed runs, im-
part a linear advance to the threads 150 meters
per minute, the threads being at this point ap-
proximately 100 denier each.

The threads are withdrawn by the elements 28
and 29 at the infersection 25 at the rate of 120
meters per minute and the speed of rotation of
the elements 28 and %8 are gradually and uni-
formly, although not necessarily, decreased to
zero at the feed runs. Thus, there is imparted
to the threads while the amplitudes of the loops

~of thread are increased a twenty-five percent

stretch. Preceding and during the stretching
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operation as aforesaid, a plasticizing solution, for
example, water at 90° C. or a two percent sul-
phuric acid solution is sprayed upon the threads
to facilitate the stretching. Thereafter, the
loops of yarns are subjected to the usual liquid
aftertreatment effected by sprays from the noz-
zles §1.  This liquid aftertreatment may include
the steps  of washing, neutralizing; desulphuriz-
ing, avivifying, ete. As the yatns are transport-
ed through the drying chamber 65 they are dried
the desired degree and thereafter transported to
the discharge intersection where the yarns are
.separated into individual yarns by the guides 58
.and 16 and led to the corresponding ring spin-
‘ning devices. There the individual yarns are
twisted and packaged in desired form.

Although the specific embodiment of the pres-
.ent invention which has been illustrated in the
drawings has been described in connection with
the manufacture of viscose rayon such apparatus

10

2

and method is equally applicable to the treat- -

ment of all yarns, natural or synthetic, webs,
ribbons, pellicles, fabrics, and the like. For ex-
ample, the apparatus and method may be ad-
vantageously employed in the liquid aftertreat-
ment, such as dyeing of acetate rayon yarn, ny-
lon and other synthetic yarns, in the drying of
all ‘types of threads and continuous materials,
and in the mercerizing of cotton yarn and fab-
rics. Moreover, the apparatus and method of-
fers many desirable features when employed in
the handling of fabrics; both woven and knitted,
or the like, during the liquid treatment and dry-
ing thereof. The operation and nethod may
further be employed in the coating, impregnat-
ing, drawing, stretching, shrinking, stabilizing,
“sanforizing” or treatment of any kind or nature
of threads, filaments, wire, rope, slivers, tows,
fabrics and other materials whose length sub-
stantially exceeds their width; whether consist-
ing of textile, natural, synthetic, metallic, plas-
tic, mineral, animal, vegetable or any other origin
and manufacture.

When there is referred to in the claims ad-
vance or movement of continuous material or
yarn “along its length” what is meant is that
component of movement or advance oi the ma-
terial or yarn along the longitudinal course or
length of said material or yarn. For example
the advance of the yarn from the spinneret 16
through the guides 21, 13 and 85 to the feed in-
tersection is entirely along the length of the
yarn whereas, there is no advance of the yarn
along its length when it is transported by the
non-rotating elements 28 and Z8 while traversing
parallel paths. However, between the feed in-
tersection and the parallel runs of the elements
28 and 29 only a portion of the advance of the
transported yarn is along its length which por-
tion, depending on. the rotation of the elements
28 and 28, normally decreases as the yarn is car-
ried from the feed intersection to the parallel
runs. Moreover, when advance of the loops is
referred to in the claims what is meant is the
advance of the loops as such and not any move-
ment which may advance the yarn and main-
tain the looped course of the yarn stationary.

While the preferred embodiments of the pres-
ent invention have been described and illustrat-
ed, it is obvious that numerous omissions and
alterations may be made without departing from
the spirit thereof.

This application is a continuation in part of
the copending patent application of Henry Von
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Kohorn bearing Serial Number 29,963 and filed
May 29, 1948, now Patent 2,570,172.

Iclaim:

1. The method of handling a substantially con-
tinuous material such as a thread, web, pellicle
or the like, including the steps of continuously
feeding said material to the intersection of the
paths traversed by rotatable material engaging
elements which are transported along said inter-
secting paths so that successive elements trans-
ported along each of said paths alternately pass
between successive elements transported along
the other of said paths whereby said material is
engaged by successive elements and formed into
zig-zag shape of increasing amplitude and posi-
tively rotating said elements whereby to control
the stretch imparted to said material.

2. A continuously advancing storage device for
handling a substantially continuous material,
such as a thread, web, pellicle or the like, com-
prising two sets of rotatable material supporting
elements, an endless conveyor associated -with
each of said sets of material supporting elements
and adapted to transport said sets of elements
along laterally spaced longitudinal paths which
interseet each other, said conveyors being sepa-
rated at said intersection a distance greater than
the length of the said elements, each conveyor
supporting the respective elements whereby they
project with their unsupported ends toward the
other conveyor and a mechanism for positively
rotating said elements as they diverge from said
intersection.

3. A continuously advancing storage device for
handling a substantially continuous material,
such as a thread, web, pellicle or the like, com-
prising two sets of rotatable material supporting
elements, an endless conveyor associated with
each of said sets of material supporting elements
and adapted to transport said sets in a substan-
tially common direction along laterally spaced
longitudinal paths which intersect each other at
two points which define a feed intersection and
a discharge intersection respectively, and a
mechanism associated with said material sup-
porting elements for imparting a positive rota-
tion thereto as said material supporting elements
are transported along paths which diverge from
said feed intfersection whereby the material
which is led to said feed intersection is engaged
by successive elements of alternate sets of thread
engaging elements and transported by said sets
of elements while supported in zig-zag fashion
and maintained under a controlled stretch.

4. Apparatus for the treatment of thread com-
prising two sets of rotatable elongated thread
supporting elements, an endless conveyor asso-
ciated with each of said sets of thread supporting
elements and adapted to transport said sets in
a common direction along laterally spaced paths
which intersect each other at a feed end and a
discharge end, means for guiding a plurality of
spaced parallel threads to said intersection at
said feed end between the converging elements
whereby said threads are engaged by successive
elements of the alternate sets and transported
by said sets while supported in a zig-zag pattern
and a mechanism associated with said rotatable
elements for imparting a rotation to said ele-
ments at a predetermined progressively decreas-
ing speed as said elements diverge from said feed
end.

5. Apparatus for the treatment of thread com-
prising two sets of rotatable elongated thread
supporting elements, an endless conveyor assc-
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ciated with each of said sets of thread supporting
elements and adapted to transport said sets in
a common direction along laterally spaced paths
which intersect each other af a feed end and a
discharge end, means for guldmg a plurality of
spaced parallei threads -to 5aid intersection at
said .feed end: between the converging elements
Whereby said threads are engaged by successive
elements of thé alternate sets and transported by
said sets whilé supported in a zig-zag pattern
and a méchanism for imparting a rotation to said
elements at. a .progressively decreasing rate of
speed as sald elements diverge said speeds being
such that the total linear advance of said thread
is-increased as-said elements diverge whereby a
streteh is imparted to said thread.. -

HENRY VON KOHORN.
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