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This invention relates to improvements in cop-

tubes or yarn-carriers for supporting packages of

thread, yarn and similar attenuated materials
during the processes of dyeing, oxidizing, mor-
danting, bleaching, steaming, scouring, washing,

and other like treatment, and in subsequent -

transferring operations related to the manufac-
-ture and uses of the material, ’

One object of the invention is to provide a por-

.0Us, non-collapsihle tube on which the yarn or

the like may be wound in the form:of a cylindri-
‘cal or conical package in such manner as to be
retained in its original shape for submission to
-dyeing or similar wet treatment and from which
the yarn may be unwound subsequently to deliver
it to various manufacturing processes.
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‘A particular object of the improvement is to

provide a cop-tube of the type specified which is
yieldingly contractible or compressible in the di-
rection of its axis so that the cops -or packages
wound thereon may be placed end-for-end on a
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perforated standpipe or stringer and compressed -

in the dyeing chamber to bring the mass of yarn
to substantially uniform density and prevent es-
cape-of the dye-liquor or other fluig between the
.ends of the packages when it is forced through
the standpipe under pressure. :
Another object of the improvement Which dis-
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tinguishes the present cop-tube from articles of -
iy e> > . 30~ Fig. 5 shows another form of cop-tube having

similar type is to provide g
ing structure for the wall of the tube constructed
of fibrous material, for example vegetable fiber,
impregnated and coated with & plastic or the like
to give it the required radial rigidity to prevent
its collapse and sufficient resiliency to adapt it
for Iongitudinal contraction. o

Another object of the improvement ié to pro- -

vide a eop-tube of the type indicateq comprising
a helical
- structed of fiber angd impregnated and coated

with g plastic or the like which is insoluble and

unaffected by acid:or alkaline treatment in the
bath of dye-liquor or other liquid. -

. " Another object of the improvement is to pro- .
type indicated having a.
fibrous organic material

vide a cop-tube of the
ribbed framework of
treated 'with & phenol or urea formaldehyde resin
and resistant to axial distortion yet adapted for
Iongitudinal contraction. o :
Another object of the improvement is to.pro-
vide & cop-tube of the type indicated comprising
& skeleton ribbed framework of fiber impregnated
and coated with & plastic or the like and having
longitudinal strips of fiber cemented to the ribbed

light-weight support--
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or otherwise skeleton structure con- -
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J, as-
to Franklin

framework
tube,
Another object of the Improvement is to pro-
vide & cop-tube of the type indicated comprising
a fibrous framework in the form of & helix with
the fibrous material impregnated and coated with
a resin or other. suitable material to provide a
tubular structure capable of supporting.a porous
sleeve or envelope elther on its interior or ex-
terior, L - :
Another object of the improvement is to pro-

either on the inside or outside of the

‘vide an improved cop-tube or the like having a

helical ribbed framework which can be handled -
and transported in multiple - without becoming
tangled or interlocked, one with another. :
Further objects of the improvement are set
forth in the following specification which de-

_scribes several preferred forms of construction

of the Invention as illustrated by the accompany-

ing drawings. In Qhe drawings:

Fig, 1 is a view of one form of the present im-
proved cop-tube illustrating in section a cop or
package of yarn wound thereon;

Fig. 2 is an end view of the tube; o

Fig. 3 is a view of a tube similar to that illus-
trated in Fig. 1 showing the longitudinal strands
or strips applied to the outside instead of the
inside of the helical ribbed framework;

Fig. 4 is an end view of the same;

& reticulated fabric sléeve cemented to the inside °
of the helical framework; - )
"Fig. 6 is an end view of the same; '

- Fig. 7 is a view of another form of the cop-
tube showing the fabric sleeve enclosing the heli-
cal framework; .

Fig. 8 is an end view of the same;
Fig. 9 is a view of another modified form of the
tube showing a porous peper sleeve fastened to
the interior of the helica] framework; :
Fig. 10 is an end view of the same; ‘
Fig. 11 is a view of a still further modifled.
form of the eop-tube showing the pervious paper
Sleeve or envelope enclosing the helical frame-
work; and o ‘
Fig. 12 is an end view of the same, . - .
“In accordance with the present practice of dye-

- Ing and otherwise treating textile materials in
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-tubes and a plurality of

cop.form the yarn or other strand material is -
wound . on  porous longitudinglly-contractible o
the packages assembled
in stacks on standpipes in g kler or other vessel.
The packages are compressed longitudinally in
the stacks to adapt the liquid to be forced
through their tubes to-penetrate and permeate
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the mass of material supported thereon and, in
some cases, to provide for the reverse process of
forcing the liquid through. from the outside of
the packages to exhaust through the interior of
the tubes. ) .

The above-described method of dyeing and
similarly treating textile materials in packages
of relatively large bulk is described in United
States Letters Patent No. 1,052,817 to J. C. Heb-

.den and F. H Daniell dated February 11, 1913;
and the preferred form of contractible cop-tube
generally employed in this process is illustrated
and described in Reissue Patent No. 13,223 to F.
H. Daniell dated March 28, 1911. This latter type
of cop-tube comprises & helical coil or spring of
either round or flat wire supporting an enclosing
sleeve of reticulated fabric, such as & woven oOF
knitted “stocking,” so-called, to serve as the core
or support for the yarn wound thereon, prefer-
ably in the form of & cylindrical package. The
wire coil or spring must be made of stainless steel
or other non-corrosive metal and at the present
time such materials are difficult, if not irapossi-
ble, to obtain since they are considered critical
in the present emergency. Moreover, steel or
other metal of this type is of relatively high cosb
and it is one object of the present invention to
provide a cop-tube having 2 supporting structure
made from less expensive material and af tlie
same time one which is relatively light in weight
56 as oot to add to the weight of the packages
when the dyed thread or yarn is shipped on the
tubes from the dyeing plant to weaving, knitiing
and other mills fo be manufactured into fabrics.
YWhere the metal spring is used and the yern
shipped from a dyeing plent for use in mills ab
5 distance therefrom, the cop-tubes are usually
returned to the plani in which the material is
dyed or processed for further repeated use and
this involves additicnal cost of transportation.
1% is therefore an object of the present invention
t¢ provide a cop-tube of the present type which
is of relatively light weight te reduce the cost of
shipping the yarn wound thereon and the return
of the tubes, but which is nevertheless nog sub-
jeet 1o disingegration or destruction from re-
peated use over long periods. In accordance with
my invention the present improved cop-tube may
comprise a framework construcied of fibrous or-
ganic material, for example, textile fAber in the
nature of cotton roving or sliver, impregneated
and conted with a suitable herd-setting plastic,
for example, phenol formaldehyde Tesin known
by the trade-name “Bakelite.”

in order that the yarn wound on the cop-tube
may have & substantially continuous support
lengthwise thereof I prefer to apply a series of
longitudinal strips or strands of the fibrous ma-
terial to either the inside or ouiside of the coil
of treated fiber with the longitudinal strands eg-
mented to the coils of the framework in spaced
relationship therearound fo provide openings for
rendering the structure porous or pervious to the
flow of liquid or gas through the interstices.

Fig. 1 1llustrates a cop-tube 3 of this last-men-
tioned form with & package P of yarn wouxd
thereon as shown in section taken in @ plane
commen to the axis of the tube.
made long enough to extend
the package P to prevent the coils of yarn from
overrunning or falling down 2Cross its termineal
portions, but it will be understood that when 2
series of packages are placed end-to-end and
assembled on & standpipe in the dyeing kier the
tubes will be compressed and contracted within
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The tube § 1s .
beyond the ends of -
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the confines of the yarn mass. As illustrated in
Fig. 1, the supporting structure or framework of
the cop-tube 8 may comprise & helical coil 3 of
substantially twenty turns but this number is ar-

bitrary and may be varied at will. Longitudinal

strands or strips of fibrous material § are sup-
ported by the helical framework to extend in
spaced-apart relationship therearound, see Fig. 2.
In, the form of the invention illustrated in Fig. 1
the longitudinael strands 5 form a porous wail
within the confines of the helical coll 4, being
cemented thereto at the crossing points.

In eonstructing a tube of this type the longi-
tudinal strands 5 may be supported initially on
& cylindrical arbor or mandrel and the helical
framework applied thereto by coiling the fibrous
strand 4 therearound. The leading end of the
strand 4 may be fastened by looping it around
the first tura in -a bight or knot as shown ab 8
in Fig. 1; and the finishing end of the coil may
be secured in like manner or by merely tucking 16
in under the last turn of the coil. In either case
the plastic or other cementitious coating mate-
rial will cause the terminal portion of the coil to
be bonded to the end turn of the strand 4 to pre-
vent the coil from unwinding, As one satisfactory
methed of forming the structure, the strand 4
ey consist of textile roving having g slight twist
and impregnated and coated with e hard-setting
plastic such as previously referred to. The coal-
ing compound applied in o lguid stgte remains
shicky or tacky while the strand 4 is coiled about
the longitudinal strands § and the coating pene-
trates these longitudinal strends to some extent
st the crossing points to cement and securely
hond them #c the helical turns of the sirip &,
When the coating material is dried and hardened
it honds sogether the fibers in the strip 4 and
reinforces the helical coil to render iis subsian.
tislly rigid or non-coliapsible radially of the tube.
The reinforcement of the fbrous strand 4 with
the plastic or other compound also renders the
framework resistant to sxiel distortion, bub ab
the same time imperis suficient resilience theres
permnit the tube to he contracied longitudi-
nally of iis axls when ussd in dyelng or other wet
procgsses. The yarn Is supported on the fube
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8 by the Iongltudingl strands 5 withoui being

drawn into the spaces bebtween the colls of the

iramework £ so thet after the dysing or other
process the yarn may be anwound down o the
last coile without undue resiviction. When the
packsages are placed end-to-end on & perfoveled -
standpipe or stringer and the whole meass of yarii
compressed longitudinelly the ends of the tubes 3
will telescope within the confines of the severgi
packages so that the yarn thereon is combined
into one continuous mass of substantially unii-
form density throughout the length of the stack.

When the packages are removed from the
standpipe or stringer after the dyeing or other
process the tubes will expand beyond the ends
of the package to prevent the yarn therein from
being disarranged or the coils thereof from bheing
displaced to fall over the ends of the tube. Con-
sequently, the packages will remain substantially
in their original form to adapt them for deliv-
ering the yarn to various processes of manu-
fecture in the textile and other arts.

Figs. 3 and 4 of the present drawings illustrate
a modified form of construction of the cop-tube
in which the longitudinal strands § are superim-
posed on the outside of the helical framework 4.
That 1s to say, the strands B are spaced around
the circumference of the coil 4 and cemented
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thereto, thus providing a straight smooth sur-’
face for supporting the yarn in the package
wound on the tube. In other respects the con-
struction of the tube ig substantially the same
as that illustrated in Figs. 1 and 2 and described
in connection therewith.

Figs. 5 and 6 illustrate still another modifica-
tion in the form of construction of the cop-tube
consisting in the use of g reticulated fabric sleeve
- 10 extending through the coil 4 and cemented

thereto to form a substantially integral struc-
ture therewith, : ’

Figs. 7 and 8 show a still further modification
in the structure of the tube in which the fabric
sleeve or stocking 10 is drawn over the exterior
of the supporting framework or coil 4 which is

-constructed of fiber
with a plastic or the like as in the case of the
previously-described tubes. In - this last-de-
scribed embodiment of the invention the enclos-
ing sleeve or sheath 10 may be cemented to the
exterior of the framework or coil 4 although this
1s.- not necessary. When the
10 is cemented to the framework 4 it forms an
integral structure therewith, ' thereby avoiding
the necessity for applying the Stocking to or ad-
Jjusting it on the tube during repeated use thereof.
Furthermore, with this last-mentioned form of
construction the enclosing sleeve 10 does not ex-
tend beyond the ends of the ‘framework, as is
lNecessary with an- unattached covering, so0.tha

loose overhanging terminal
will not catch the yarn or
winding, ' - - v ,

Figs. 9 and 10 llustrate & cop-tube of the pres-~
ent type including a paper sleeve {1 extending
through the coil framework 4. The coll 4, as in
the previously-described embodiments of the in-~

. vention, may be composed of
fiber treated with a resin, plastic or the like, and
preferably the paper tube i is cemented to the
Interior of the coil. In order to render the wall
of the cop-tube pervious to the flow of ligquids
or gases I may use what '
as “Dexter” baper, & wet-strength vegetabie fiber
tissue which has recently come into use for tea-

" bags. 'This type of paper has considerable wet-
strength and is Tesistant to immersion in acid
and alkaline liquids so- that 1t meets requirements
for use in a cop-tube

- and other fluid treatment, ) .

Figs. 11 and 12 llustrate the use of g similar
paper sleeve or covering || on the outside of the
helical framework 4 and in this form of con-
struction cementing of the sleeve to the skeleton
support or framework is not essential, although
preferred. It is to be noted that the paper or

fiber tissue of the type described becomes eX-
tremely flexible when wet and consequently the
contraction or compression of the helical coil or
inner framework 4 will cause the Paper sleeve 1
to -contract in accordion-fashion when the dye-
<0Ps or packages are compressed-in the dyeing
chamber, )

It has been stated herein that textile material
such as cotton roving may be used for construct.
Ing the helical coil or ribbed framework of the
tube and also for the longitudinal strands under-
lying or overlying the
derstood, however, that other types of organic
fibrous material may be employed for the pur-
Dose, for example, strips of resilient wood, such
as bamboo or rattan, Impregnated and coated
with & resin or plastic of sultable type. Like-
wise, in place of cotton roving, strands of syn-

portions of the sleeve
interfere wltf,h its un-

for application to dye baths

and impregnated and coated -
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stocking or sheath
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any suitable organic
40-

is known in the trade:
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thetic fibers may be employed and I have also
found that cotton sliver in g relatively flat atten-
uated strip may be drawn through a bath of
liquid plastic and condensed into g constricted
cross-sectional area with the filaments compact-
ed to greater density to give the required strength
and resiliency to the strand used for the coil,
Other materials of organic or similar fiber may
also be used for the helical and longitudinal
strands of the tube within the scope and purview
of the present invention; and any impregnating
and coating material having the characteristics
specified herein may be employed for the stiff- .
ening, bonding and strengthening agent,

While being relatively strong and stable in its
construction, the improved cop-tube is adapted
for longituding] contraction for supporting pack-
ages stacked in multiple and compressed axially
on a stndpipe or skewer in the dyeing kier or
other vessel. Such a form of tube also possesses
& high degree of porosity to provide for forcing
the dye-liquor or other fluid through its wall and
into the yarn mass Supported thereon. .

It will be observed from the foregoing specifica-
tion that my invention provides an improved cop-
tube or carrier for supporting packages of thread,
yarn and the like for submission to dyeing and
other wet processes in substitution for similar
tubes having relatively heavy meta) frameworks,
The present Improved cop-tube 15 of light weight
whereof to reduce the cost of transportation either
in the dye-house or during trans-shipment of the
packages wound thereon, yet it hag the neces-
sary characteristics such as strength and resist-
ance to collapse and axial- distortion to render
it durable for repeated use over long perjods of
fme, Moreover, the impregnation and coating
of the fibrous material in its structure renders
it unaffected by acid or alkaline ‘treatment in its
use'in dyeing and other wet processes. » '

While the invention is herein shown and de-
scribed as a cop-tube embodied in several dif-’
ferent forms, it is to be understood that further
modifications may be made in its structure and.
in the materials employed both for its frame-
work and-its tubular wall. Moreover, my im-
broved tubular article may be applied to other
uses besides that herein specified within the scope
and purview of the invention. Therefore, with-
out limiting myself to the exact form and con-
structfon of the article and its particular appli~

-~ cation to use as herein disclosed, I clajm:
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1. A cop-tube for dyeing and similar purposes
comprising & skeleton framework constructed
from a strip of fiber impregnated and coated
with a plastic and having longitudinal strands of
fiber cemented to the framework,

2. A longitudinally-contractible cop-tube com-

- prising & helically-coiled strang of organic fiber

60

65

framework. Itis to be un-

0

treated with a plastic and a series of longitudinal
strands of organic fiber supported thereon in
spaced-apart relation circumferentially thereof,

3. In & cop-tube or yarn-support, a helical

’ framework constructed of & strand of textile fiber

Impregnated and coated with a plastic and com-
bressed to amalgamate and bond the ‘fllaments .
together, and a Plurality of strands of organic
fiber extending longitudinally of the framework
and cemented thereto at the crossing points.

4. An article of the type Indicated comprising
& tubular skeleton framework of crossing strips

* of fibrous material bonded together at their in. |

7

tersections and Impregnated with a plastic to
reenforce the structure, L »
5. A cop-tube for dyeing and similar purposes
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comprising o skeleton framework constructed
from & strip of Abrous material extending helical-
1y and impregnated with & plastic with a series
of strands of flexible material crossing the helical
strip and bonded thereto at the intersections.

" 8. A cop-tube for dyeing and similar purposes
comprising & skeleton framework constructed
fyom g strip of organic material impregnated
with » plastic and having crossing strands of

fibrous material bonded to the framework at the
intersections.

7. A cop-tube for dyelng and similar purposes
comprising & skeleton framework constructed
from a strip of fibrous material impregnated with
& plastic and having @ series of crossing strands
of roving bonded to the framework at the inter-
sections. .
MAURICE A. GOLDMARN.



