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UNTTED STATES

PATENT OFFICE.

SIMON W. WARDWELL, OF PROVIDENCE, RHODE ISLAND.

PROCESS OF DYEING ENVELOPED YARNS.

SPECIFICATION forming ]_3&1"6 of Letters Patent No, 712,987, dated N Gvember 4,1902,

Apphca,tmn filed M&roh 20, 1802, Serial No. 99,085,

(No specimens,) -

1o all whonmv t6 malys concern:;

Be it known that I, SIMON W. WARDWELL,
residing at Prowdence, in the countyof Provi-
dence and State of Rhode Island, haveinvent-
ed a new and useful Impr ovement in the Art
of Dyeing or Similarly Tr eating Yarn, Cord,
Thread, &e., of which the following is 2 speci-
ﬁeatlon |

My IHVBIltIOIl relautes to the art of d} eing

varn, thread, cord, &e., and has for its obJeet |

to subJect to the eifeetwe operatwn of the

‘dyeing and other liquors every portion of a

bundle or package of such material, herein-

‘after termed ‘“yarn,” but 1ncludmﬂ'all mate-
rials; and to this end I lay the yarn in coils
to form a cop or package and secure thesame
In a holder and then subject the mass of ma-

~ terial to the action of the liquor or liquors
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and thereafter remove the holdel as fully set

forth hereinafter.

The drawings illustrate means whereby th’ei
colls of yarn may be properly secured to re-

tain their position while in the liquor. -~

In said drawings, Figure 1isaside view,in
part section, showmﬂ* a conical cop of y&m‘--
1n position upon a holder supported upon a
Fig. 2 shows the cop enveloped in
o 1llustrates a different:
means of securing the holder on the Cop; Fig,

mandrel.

the holder. I‘w

4, a different fOIIIl of holder. Fig. 11111&,-;
trates one manner of removing the yam after,
~dyelng, - -

such manner that it will form a hollow pack-
age, self-supporting when on a mandrel and
having no tendency to disintegrate or for the

colls to become entangled even when not so

supported. One means of forming a self-sup-

porting cop 1Is that set forth in Letters Pat-

ent. No. 480,158, issued to me August 2, 1892;
but I do not limit myself to this method of
forming the cop or package.
manner of laying the yarn may be the cop is

hollow, so that a suitable holder may extend

through the same, across the ends, and over
the outs1de of the cop, to thereby preserve
the hollow form anrd general dimensionsof the
package and maintain the relation in which

5o the coils are laid.

The “holder” is so termed because it thus |

not within the opening of the package.
Ing thus disposed the thread in a hollow pack-

Whatever the

ating liquor.

| relation, and may consist of any suitable re-

ticnlated material—as, for instance, a sleeve
of knit fabric longer than the cop and ex-
tending through the opening in the same. A
preferable means of inserting the sleeve in
the cop 18 to wind the yarn on the sleeve,
which in the first instance is placed on the
mandrel, so that the coils may be laid on it to

“build up_the cop. - After the cop and sleeve

are thus arranged the ends of the sleeve are
drawn across the ends of the cop and laid
over onto the outside and secured by bring-
ing them together, as in Fig. 2, or by lacing

or tying thxedda as in I‘ws 3 and 4, thus
whereby the coils are

forming the holder,
held in proper relation even if the mandrel is
Hav-

age and retained the coils in place, the pack-

| age may be removed from the winding-spin-

dle without damage to its ends and can then
beintroduced directly to the bath orsubjected
to the gas, as required in the desired treat-
ment. The liquor or gas easily passes into

-the hollow package and circulates through
the holder and through the compmatwely

thin:walls of the t,ubuldr mass of yarn, and
any shrinkage of the yarn oceurring simply
contracts the holder without binding the lay-

‘ors of yarn thereon or materially ccampactmcr
the package. To
| liquor, the coils may be slightly separated,

The yarn is formed into a eop or. pdekdﬂ‘ﬁ
by winding it in coils one upon another in:

facilitate the passage of

and in the special mode of winding illustrated
the coils of yarn crossing and recrossing each
other regularly between theends of the pack-
age form each layerin a kind of network, and
the combination of these layers forms a pack-
age with myriad pores, substantially aniform
in size and relation, through which the dye
fluid nay penetr ate freely and uniformly.

The regular crossing of the yarns 1mpa,1tb'

Std;l)lllty to the paekaﬂ*e and the abrupt re-
versal of each coil at the end of the package

prevents the coils from falling over the end

in handling or from other causes.

It is not requwed that the packages retain
absolutely their cylindrical or conical form
for and during their subjection to the perme-
Therefore stiffening or sizing
of the holder is unnecessary, and I have fully
determined by experiment that after the

holds the coils of the packagein their desu ed | holder has been folded over the ends of the

i
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cop the latter may be flattened out and sub-
jected to considerable rough handling with-
out disarrangement of the general relation of
the coils or injury to the yarn.

After the yarn has been finished and dried

the holder may be placed on a mandrel or

other suitable support, with the ends of the
holder so disposed as to be out of the way in
unwinding., As shown in Fig. 5, a hollow
support a is used, and the smaller end of the

holder is tucked into the end of the support.

a, and the larger end is allowed to hang down
loosely over the base of the support. 'The
varn, owing to the fact that the relation of
the coils has not been disturbed, 1s now free
to be delivered by unwinding over the end to
any appropriate machine in any process.
IHeretofore the only practical method of
dyeing and similarly treating yarns has been
totreatitinskeins. Thismethod involvessev-
eral distinet winding operations, all of which
are slowand costly. Priortodyeing the yarn
must be reeled into skein form. DBefore the
skeins are removed from thercels leasesmust
be tied in at various points to maintain the
yarn in position in theskein and secure and lo-
cate the leading end. In the processof dye-
ing the yarn becomes more or less tangled be-
tween the leases, which are sofew in number
and so far separated as to be inadequate to
prevententanglement of the yarns. In some
processes the yarn is wound directly from the
skein to the quill or bobbin which 1s to be
employed in subsequent operations. This op-
eration is a particularly slow one. DBefore the
skeinscan be unwound they must be straight-
ened and the yarns freed, performed by throw-
ing one end of the skein over a pole or hook
and pulling or jerking the other end sharply
while shiftiug the skein about its support.
The skein is then placed upon the swift—a
form of reel employed to support the skein
during the unwinding—and again straight-
ened in place, the leases cut, and the leading
ends secured. The winding ecan be done only
at very low speed, for no matter how deli-
cately hung and well balanced the swift its
mass is so great that it cannot be started to
rotate quickly and suddenly, and so great are

)

l

712,087

the difficulties of winding fine yarns from the
skein that manufacturers have dyed the raw
material before carding and spinning, thus
obtaining their fine colored yarns direct from
the spinning machinery. The disadvantages
of this method are obvious. DBesides the ad-
ditional expense attending this method of
handling the exact character of the yarn and

the purpose for which it is to be used must

be determined prior to its manufacture. By
the method of preparing and treating the
packages above set forth all these objections
are fully overcome.

Withoutlimiting myself toany special mode
of laying the coilsin the package, I claim—

1. The improvement in the art of dyeing
yarns consisting in inclosing hollow packages
of yvarn in reticulated holders extending

~through, across the ends and over the outside

of the packages and in subjecting the pack-
ages thus secured to the action of the dyeing
liquors, and thereafter drying the packages
and removing the holders, substantially as
set forth. .- |

2, The improvement in the art of dyeing
yarns consisting in inclosing hollow self-sup-
porting packages of yarn in reticulated hold-
ers extending through, across the ends and
over the outside of the packages and in sub-
jecting the packages thus secured to the ac-
tion of the dyeing liquors, and thereafter dry-
ing the packages and removing the holders,
substantially as set forth. |

- 3. The within-described improvement in
the art of dyeing yarns, the same consisting

in forming the yarninto a hollow package en- ¢

veloping the package in a holder of open fab-
ric extending through, across the ends and
over the outside of the package, and then
subjecting the enveloped package to the ac-
tion of the dyeing liquors, substantially as
set forth.

In testimony whereof I have sgigned my
name to this specification in the presence of
two subseribing witnesses.

SIMON W. WARDWELL.

Witnesses: ~-

ARTHUR A. ARMINGTON,
JOSHUA B. HALE.
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