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To all whom it may concern:

Be it known that we, THOMAS SAMPSON, of
Boston, county of Suffolk, and State of Massa-
chusetts, and FrANcIS H. JEATOUS, of Law-

5 rence, county of Iissex, and State of Massa-
chusetts, have invented an Improvement in
the Method of and Apparatus for Dyeing, of
which the following description, in connection
with the accompanying drawings, is a specifi-

1o cation, like letters on the drawings represent-
ing like parts.

Our invention relates to a novel method of
and apparatus fordyeing varn and other fibrous

- material. |

t5  Priovtoourinvention yarn and other fibrous
material to be dyed has been placed in a case
or receptacle wherein it is subjected to the
action of the dyeing solution, and thereafter
the said case or receptacle has been placed in
20 a centrifugal machine or subjected to centrif-
ugal action to expel the water from the yarn.
I'he case orreceptacle referred to, with its con-
tents of wet yarn, especially when large quan-
tities of yarn are being dyed, is very heavy
25 and inconvenient to handle. o obviate lift-
1ng such heavy case or receptacle, we employ a
bag composed of textile material, in which is
placed the yarntobedyed. The employment
of a bag to hold the yarn or other fibrous ma-
30 terial enables me to use a stationary vessel,
which latter is ready to receive a second bag
of yarn immediately after the removal there-
from of a bag containing yarn which has been
subjected to the action of the dye-liquid.

In accordance with our invention the yarn
Is placed in a bag and the bag is placed in a
vessel or receptacle located in a vat, the said
vessel or receptacle being preferably sustained
above the bottom of the vat by a partition-
40 plate which divides the said vat into an up-

per and lower chamber. The coloring-liquid
1s preterably first received in the upper cham-
ber,and 18 withdrawn therefrom through pipes
by asuitable rotary pumpintothe lower cham-
45 ber, from whence 1t is forced by steam or
other pressure up through an opening in the
bottom of the vessel or receptacle containing
the yarn, the said liquid passing through the
material to be dyed and through an opening
5o 1n the top of the said vessel or receptacle into
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the upper chamber of the vat, from which it
1s again withdrawn by the pump and dis-
charged into the lower echamber of the vat, to
be again forced up through the material con- |
tained in the vessel or receptacle, as before. 55
The lower chamber of the vat is connected by
a pipe to a tank or reservoir, into which the
contents of the said chamber may be dis-
charged when the yarn has received the de-
sired color. The coloring-liquid discharged 6o
into the tank from the lower chamber referred
to may be forced back into the said chamber
through the pipe connecting the tank with the
sald chamber, to be again used in dyeing a new
lot of yarn or other material, by steam or other 6 5
pressure admitted to the said tank. The lower
chamber referred {o is connected by two stand-
pipes with a reservoir, into which coloring-
liquid is forced when the pressure within the
lower chamber reaches its maximum or safety 70
point, the liquid forced into the said reservoir -
being discharged therefrom into the upper
chamber, the stand-pipes acting as a safety-
valve to prevent the pressure within the lower
chamber exceeding that which the apparatus
can stand with safety.

- The particular features of our invention will
be pointed out in the claims at the end of this |

/5

specification.

Figure 1 is a partial section and elevation of So
our improved apparatus, and Fig. 2 a top view
of one of the vessels or receptacles to hold the
bag of yarn or other material.

The vat A, of iron or other suitable mate-
rial, supported above the floor A’ by blocks 8;
A’, 18 for the best result divided into an up-
per chamber, A’, and a lower chamber, A*,
by a flanged plate, a® secured to the sides of
the vat. The plate « is provided, as herein
shown, with three openings, through which GO
three vessels or receptacles, «/, are extended,
the said vessels or receptacles being sustained,
as shown, by flanges «* ¢*, riveted to the plate
«, the flanges «’ being shown as forming part
of stand - pipes @', communicating with the
chamber A*.  The bottom of the vessel or re-
ceptacle ¢’ is provided with a central opening
around which is a flange, 4, projecting into
sald vessel or receptacle, and upon which rests |
the bag 0’ of textile material, which latter con- 1co
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tains the yarn or other material, b, to be dyed, }

the central opening in the bottom of the said

~ vessel or receptacle being partially closed by

a grating, b*, which; as shown, is held in place
by a collar, b*, secured to the bottom of the
vessel a'. o

The bag of yarn or other material is kept |

within the vessel @' by a cover, §°, provided
with a flange, 0%, which presses upon the top
of the bag.
ing similar to the bottom, which is partially

closed by a grating, b7, secured to the cover

O
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by a collar, b, fastened thereto, as shown, by

bolts b"; the said cover being made to fit the
vessel ¢/, as shown, by a ring of packing, b°,
the said cover being secured in the wvessel by
a fastening device, 0%, (shown in Fig. 1,) on

the middle vessel as extended over the sides
- of the said vessel and clamped or sprung be-

neath flanges b". | |
The bag of yarn or other fibrous material
having been secured in the vessels «, as de-
seribed,thecoloringliquid orsolution is poured
or otherwise discharged preferably into the
chamber A2, from whence it is drawn through

" the pipe ¢,as indicated by arrow 20, by arotary

through the pipe ¢’ into the chamber A’ the |
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pump, ¢, of any suitable construction, the col-
oring-liquid being forced by the sald pump

pump ¢ being rotated by a fast pulley, ¢
driven by a belt. (Not shown.)

The coloring-liquid in the chamber A® is
forced by steam or other pressure introduced
into said chamber by pipe ¢', provided with

cock ¢, through the gratings b° into the ves-

sels @ through the yarn or other fiber con-
tained in the bag %', and from the vessels «
through the gratings 0" into the chamber A”,

from whence it is again drawn by the pump,

and again passed through the yarn or other
fibrous material. A. continuous circulation
of coloring-liquid is thus maintained through

. the yarn until the said yarn has attained the
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desired color or tint. |

Jt-is desirable to examine the yarn from
time to time, so that the desired shade or tint
may be obtained, and to do this the cock ¢’ is
closed to withdraw the pressure from the
chamber A‘ the coloring-liquid discharged
from the vessels by opening the valve d in the
pipe d, extended to near the bottom of the
tank @, and the cover of a vessel is then re-
moved and a sample taken from the bag.
When the desired shade has been imparted to
the yarn, the ¢ock ¢ is closed, the belt shipped
to the loose pulley d%, and the valve or cock
d in the pipe ¢ opened to permit the color-

ing-liquid to run into a reservoir, d’, located,
‘as shown, below the floor A’, and suspended

by bands @&, attached to the girder or beam d'.
After the vat A has been emptied, the bags of

yarn are removed, and may be placed in a |

centrifugal machine to be dried. A fresh bag

of undyed yarn may be placed in the vessels

o/, and a cock, ¢, in a pipe, ¢, is then opened
to admit steam or other pressure into the res-

The cover b® has a central open-

369,096

has been used once 'l}acli_agaiil thr'oqgh the

pipe d' into the chamber A*, and up through

the vessels @ into the chamber A°, from whence
it is drawn by the pump, as above deseribed.
This is especially advantageous when dyeing
with bichromate ot
which are not exhausted by one bateh or quan-
tity of yarn. | " | o

The staudfpiiz)es ' prevént the 'pressﬁre_in

potassium or other dyes,
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the chamber A* from exceeding what the vat

will stand, excessive pressure forcing the col-
oring-liquid from said chamber through said
pipes into a vat, ¢’, suspended, as shown, by

bands ¢ from the ceiling of the room, the

‘liquid discharged into the reservoir ¢* lowing

back into the chamber A®through the pipe é€'.

~ The flanges b % projecting into the vessel-
or receptacle ¢, press upon the yarn near the
center of the bag, spreading or pressing. the

said yarn out laterally, so that the obstruc-

tion offered by the yarn to the passage of the

liquid through the vessel will be substantially
uniform, thus causing substantially the same

amount of liquid to pass up through the cen-

ter portion of yarn as passes up through the
portions near the sides of the vessels, conse-
quently dyeing the yarn uniformly through-

out the mass. - |
Whenthecoloring-liguid has been exhausted,

it may be discharged from the tank d* through

the pipe f, provided with the cock f’, having
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its stem extended above the floor A’, asshown.

When the coloring-liquid from the chamber

tained in the said tank finds an outlet through

the pine ¢ and faucet €. - |
As thus far described, the coloring-liquid
passes from the upper  chamber through the

pump into the lower chamber, from whence it
1is forced up through the material in the ves-

sels or receptacles. |

We do not desire to limit ourselves to this
precise method of circulating the coloring-liq-
uid, as the said liquid may be made to circulate
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from the lower chamber through the pump
and into the upper chamber, from whence 1t

descends through the openings in the top of

‘the vessels or receptacles into the lower cham-

ber, from whence it is again drawn through
the pump and discharged into the upper
chamber, asabove stated. When this. latter

method is employed,the pipe ¢,connecting the

upper chamber with the pump may be closed

by a cock or valve, 14, and the lower chamber
may be connected with the pump by the pipe

10, (see dotted lines, Fig. 1,) which is provided
with the valve 15, and also by the pipe ¢’ also
provided with a cock, 16, the latter pipe com-

municating with the upper chamber through

a pipe, 12, provided with the cock or valvels.
Whenit isdesired to cause the coloring-liquid
to pass down through the vessels or recep-

tacles, the cock 14 in the pipe ¢ and the cock .

16 in the pipe ¢ are closed, the cock 15 in the

pipe 10 and the cock 13 in the pipe 12 being
d

opened. - It will thus be seen that the liqui

ervoir d?, to force the coloring-liquid which | flows through the pipe 10, through the pump,

™
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At is discharged into the tank d@’, the air eon- -
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and thence through the pipe 12 into the upper | the upperandlower chambers,and with means,
chamber, from whence it passes down through | substantially as desecribed, to effect a circula-
the material in the vessels « into the lower | tion of coloring-liquid through the vessels or RO
chamber. When this method of circulation is | receptacles, combined with a reservoir con-
5 employed,it has been found necessary to em- | nected to the lower chamber to receive the
ploya check-valve in each stand-pipe,thesaid | liquid therefrom, as and for the purpose set
valve being of any ordinary construction,and | forth. | o
such as will permit the liquid to pass up 4. An apparatus for dyeing yarn and other
through the pipes into the reservoir ¢°, but | fibrous material, consisting of a vat divided to
1o which will close the passage in the pipe when | form an upper and lower chamber, and one or
suction or pressure from aboveisapplied to it, | more fixed or stationary vessels or receptacles
S0 as to prevent air being drawn down into | to contain yarn or other fibrous material and
the lower chamber. communicating with both of said chambers, 65
It will be noticed that the steam admitted to | combined with a pipe communicating with the
15 the lower chamber raises the temperature of { upper and lower chambers, and means, sub-
the coloring-liquid to boiling-point. 1 stantially as described, to effect a circulation
We claim— of coloring -liquid through the vessels or re-
1. An apparatus for dyeing yarn and other | ceptacles, substantially as described. .
fibrous marterial, consisting of a vat divided 5. An apparatus for dyeing yarn and other
20 to form an upper and lower chamber, one or | fibrous material, consisting of a vat divided to
~Inore vessels or receptacles to contain yarn or | form chambers A* A% one or more fixed or
other fibrous material and communicating | stationary vessels or receptacles, ¢, baving its
with both of said chambers, combined with a | bottom provided with a flange, 0, and grating »o
- plpe communicating with the npper and lower | ¥°, and a cover having the inwardly-projecting
25 chambers, and with means, substantiallyas de- | lange »° and grating b', combined with the
scribed, to effect a circulation of coloring- | pipese¢ ¢ and pump connected with said pipes
liquid through the vessels or receptacles, sub- | to establish a circulation from the chamber

{_r)
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stantially as deseribed. A’ through the chamber A* and vessels or re- 75
2. An apparatus for dyeing yarn and other | ceptacles, substantially as described.
30 librous material, consisting of a vat divided to 6. An apparatus for dyeing yarns and other

form an upper and lower chamber, one or | fibrous material, consisting of a vat divided to
more vessels or receptacles to contain yarn or | form two chambers, and one or more vessels or
other fibrous material and communricating | receptacles to contain yarn orother fibrous ma- &
with both of said chambers, a pipe communi- | terial, connected with both of said chambers,

35 cating with the upper and lower chambers, | combined with a plpe communicating with the
and with means, substantially as deseribed, to | said chambers, and means, substantially as
effect a circulation of coloring-liquid through | described, to effect the circulation of coloring-
the véssels or receptacles, combined with one | liquid through the said vessels or receptacles, 8g
or more stand-pipes connected with the lower | substantially as specified. +

40 chamber and with a reservoir connected to 1u testimony whereof we have signed our
the upper chamber, substantially as described. | names to this specification in the presence of

5. An apparatus for dyeing yarn and other | two subscribing witnesses.

fibrons material, consisting of a vat divided to THOMAS SAMPSON.

form an upper and lower chamber,one or more FRANCIS H. JEALOUS.
45 vessels or receptacles to contain yarn or other Witnesses:

fibrous material and-communicating with both WILBUR K. ROWELL,

of said chambers, a pipe communicating with W. FIsK GILE.
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