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. This invention relates to dyeing machines and
more particularly to the indigo-dyeing of fabrics
in continuous strip  form.  Indigo-dyeing has
‘heretofore been most commonly’ performed.-on
wool yarn or warp since it has been impossible
to ‘indigo-dye in the piece with satisfactory uni-
formity. of shade and color ‘as’ compared to the
dyeing of the wool before weaving. = The primary
object of the invention'is the production of an
improved . method .and  machine particularly
adapted for efficient indigo-dyeing in the piece
with & ‘superior uniformity heretofore impossible
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and to-the end of producing fabric.of even shade -

and superior color character throughout.

My invention contemplates & dyeing machine
employing a tank and means for conducting a
continuous strip of fabric therethrough in. a
plurality of substantially vertical loops, together
with means  for- circulating the dyeing liquid

through the tank and fabric in a manner keep- :

ing the entire liquid of uniform character and
impregnating  the fabric ‘uniformly ‘throughout
its length. The dye circulating means. embod-
jes -a mixing reservoir outside of the tank and
a novel piping arrangement therefrom to the
tank together with means for drawing the liquid
from the fabric loop areas open to the bottom
.of the tank and delivering it to-the loop areas
open to the top of the tank; whereby keeping the
“liquid fully agitated and uniform and circulating
it through the fabric located between the said
areas. ~Means is provided for feeding fresh dye
to. the -reservoir, thoroughly mixing it with the

dye bath therein and bringing the mixture uni-
formly to the dyeing tank and into contact with -

the fabric, together with the provision of means
whereby- the liquid can ‘be observed-and kept in
the necessary condition by the. addition: of fresh
dye and chemicals in. accordance with the re-
quirements indicated by its color.. - L

Other features of the invention relate-to the
complete submergence of the fabric: in the dye-
ing liquid throughout the entire operation while
alternately squeezing -and exposing the fabric to

the liquid whereby completely to jmpregnate it

with dye while maintaining: the. fabric and dye
from exposure to the air which would cause oXi-
dation of the liquid and crocking or smudging of
the fabric. The production of 2 new and im-

proved dyeing method and: machine embody- -

ing these and other novel; features hereinaiter
more specifically described comprises 2 further
object of the invention. : s

These and other features of the invention will
be best understood -and appreciated from the fol-
lowing description of a preferred embodiment
thereof selected for purposes of illustration and
shown in the accompanying drawings in which,

Fig. 1 is a plan view of a dyeing machine em-
bodying my invention, .
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Fig. 2 is a side elevation thereof, SRR

Fig. 3.is a longitudinal’ sectional view taken.
on the line’'3—3 of Fig. 1, © oo
" In the drawings 10 indicates a tank of rectan~
gular configuration.’ Mounted within -and . ex- -
tending transversely across the tank adjacent
to its bottom are a: plurality of fabric-support-
ing rolls 12; and in alternating relation thereto
adjacent to the top of the tank are a plurality

‘of like rolls 14, The rolls (2 are supported-in

fixed .bearings at their ends and the rolls 14 are
supported by end trunnions {5 in U-ghaped
guideways: 16. The rolls are adapted to support
a continuous strip 18 of fabric'in & plurality of
substantially vertical loops around the rolls, the
loops over the bottom rolls 12 being open-to the
top of the tank and the loops over the top rolls
14 being open to the bottom of the tank. The

- fabric strip passes into the tank overa support-

ing roll 20 and passes out of the tank between: a
pair of. squeeze Tolls 22—24 supported for rota-
tion by end trunnions in vertical guideways 26.
"Also supported by end trunnions in the guide-~
ways 16 are squeeze rolls 28 resting of their.own
weight - in- peripheral contact -with the rolls 14,
all of the rolls, 12, {4 and 28 being located well
within and below the top:of the -tank. - The
strip 18 is drawn through the tank by the squeeze

‘rolls 22—24 and by the mid-pair of rolls 14—28;

a chain or belt 30 being adapted to drive the
mid-roll 14 from the roll 22 at equal surface
speeds. The roll 22 can be driven from any con-
venient source of power. The tank is filled with-
dyeing liquid to a level fully submerging the
rolls 12, 18 and 28 and is kept at the proper-tem-
perature by a steam pipe 32 in the tank beneath
the rolls 12, -~ = e R
Cooperating with the tank and -extending hori-
zontally ‘along one.side -wall of the machine out-
side the tank is a mixing reservoir having .an up-
per portion 34 and a lower portion 36. The res-
ervoir conveniently comprises two relatively large
pipes 24 and 36 connected intermediate of -their
ends by a pipe 38 having a circulating pump a0
therein. and also 'a glass observation portion 42
above the pumb. - A pipe connection 44 is also
made to the pipe 38 below the pump, the pipe
44 extending upwardly to a source of fresh dye
supply and. having a flow-controlling -valve 4§
therein. - : Ce ;
Pipes ‘48 in communication with the lower
reservoir portion 36 extend into the tank and
transversely “therethrough between the rolis 12
and-adjacent to the bottem of the tank.. The
lowermost wall portions of these pibes within the
tank -are slotted at 50 to permit the dye liquid
to pass into the pipes. Other pipes 52 in ‘com=-
munication with the. upper ‘reservoir portion:34
extend into the fank and- transversely - there-
through between the rolls 14 and adjacent to the
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top  of the tank. The portions of these pipes
within the tank are perforated therearound and
therealong at 54 to permit the dye liquid there-
in to spray outwardly into the tank bath. As
hereinafter more specifically described; it is de-
sirable that:-thesé piges 52 shall be &t substan-
tially equal dye-flowing distances from the fresh

dye supply entrances 44. 'To this end the pipes-

52 join the pipe 34 at points 56 equally spaced

from the pipe 44, and the pipe sections 58 com-"-

necting the pipes 52 to the pipes 34 are all of
equal length. ‘

Indigo-dyeing embodies requiréments and con-
ditions peculiar to itself and the degree to which
these are satisfied is quite reflected in the pér-
fection of the product. The rmachine herein de-
scribed and comprising iy inverition (has ‘kéen
developed to the end of satisfying these require-
ments to the maximum and especially in the
dyeing of continuous strip fabrie:

The rolls t2 and 14 are arranged to support
the fabric in: a plurality of zig<zag loops in the
tanki the loops being substantidlly vertical, i. ¢
up and down rather than horizontal, and extend-
ing from & position well toward the bottom of .the
tank to a position approachitig the top thérsof.

Each roll #2 and 14 supports two réaches 8% of

fabric and each such reach is located between
8 loop area of a roll 12 open to the top of the
tank and a loop area of a roll' i4 cpen to the
bottem of the tank., The pipes 48 are located
int the loop areas below the rolls (4 and are
adapted to-draw dye from the tank, and the pipes
52 aré located in the loop areas above the rolls
12 a¥id ‘are adapted to return: the dve to the
tank. o R '
- Thé tank is well filled with the dyeing liquid
t6 & lével completely submerging all the rolls 12,
14 and 28 and thie pipes 3% and 52, and also com-
pletely fillihg the réservoir 34—38." As the strip
I8 is dravn through the tank, the circulating dye
is- continuously passed through' the reéaches. 80
wherchy thoreughly imprégnating the fabric, it
being understood, as illustrateéd in Fig. 1; that
the rolls 12, 14 and 28 and the fabric strip there=
on extend substantially &dcross the entire width of
the tank whereby requirivig the dyeing liguid
to pass through the fabrie in its circulation from
the pipes §2 to the pipes 48. The impregnated
tabric thereupon passés through and between the
sqiieeze- rolls 14—28 which expresses the  dye
therefrom, the several alternately operating sat-
urating snd expressing steps which take place
as the fabric passes through the tink serving
thorotighly to impregnate the fabric. Further-
more, the entire operation ‘takés place wholly
beneath the bath 4nd without éxposure to the
aif, thus not only preventing oxidation of the
dyeing liquid and keeping it in maximizh reduced
state but also preventing crocking and other
Iike deleterious effects caused on the fabric When
it is exposed to the air during thée dyeing treat:
ment, : '

The circulating mechanism, ihcluding the up-
per and lower reservoir portions 34 and 36, is ar-
ranged to keep the dyeing liquid to maximum
uniformity. The pipes 48,:being slottéd in their
lowermost portions 58, sérve to pick up any
héavier portions which might tend to settle in'the
tank and circulate the same through the reser-
voir wherein the liquid is quite thoroughly agi-
tated and rendered thoroughly uniform as. it is
returned to the tank. The pipes 52, being per-
feratéd therearound,; serve to spray:the liquid
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into the bath whereby aiding further in agitat-
ing the liquid and keeping it uniform. 'The char-
acter of the bath is determined primarily by its
color and the introduction .of the observation
glass 42 within the reservoir permits the operator
to keep close check thereon and add fresh dye
as needed. It will be observed that this fresh

.. dye is added ahead of the pump 40 whereby aid-

. .ing its thorough mixing in the bath before it

10 comes in contact with the fabric. It will also be.

- noted that the liquid passing through the pump
is required to travel equal distances through
Dipes 58 to thHe several pipes 52 whereby further
supplementing uniformity of the dyine operation.

Having thus disclosed my invention, what I
claim as new and desire to secure by Letfers
Patent of the United States is:

1. A dyeing machine comprising a tank for
helding a dyeing liquid, means for conducting
20 a continuous strip of fabric in a plurality of sub-

stantially vertical loops through the tank, s dye-

holding and mixing reservoir outside the. tank
and Includirig. upper and lower portions respec-
tively adjacent to the top and bottom of the

25 tank ‘and extending horizontally therealong,
pipes extending from the upper portions into
and through the top portions of the tank along
and in the loop areas open thereto and from the
lower portion into and through the bottom por-

30 tion of the tank along and in the loop areas open
thereto, the portions of the pipes within the
tanks being perforated along the loop areas, and
means for circulating liquid dye in one direction
throuzh the reservoir, pipes and tank. .

2. The machine defined in ¢laim 1 in which
the last named means comprises 4 circulating
pump in the reservoir between sald upper and
lgwer portions thereof.

3. The machine defined in claim 1 plus medns

40 for feeding fresh dye into the reservoir betiveen

said upper and lower portions thereof. .

4. A dyeing machine comprising a tank for
holding a dyeing liquid, means for condueting a
continucus strip of fabric in a plurality of rela-
tively spaced reaches through the tank; a dye-
holding reservoir outside the tank, mesns for
feeding fresh dye into thé reservoir, and means
for circulating the liquid from the reservoir
through the tank and including a plurality of
reservoir to-tank conducting pipes having per-
forated portions extending into the tank and
through areas adjacent to said reaches, said
bipes being in communication with the reservoir
at substantially equal dye-flowing distances from
the fresh dye-receiving éntrance inko the reser-
Yoir.

5. A dyeing machine comprising a tank for
holding a dyeing liquid, means for conducting
& continuous strip of fabric in g pliurality of sub-
stanitially verticdl loops throvgh the tank, a dye
holding reservoir outside the.tank and extend-
ing horizontally therealong, means for feedirig
fresh dye into the reservoir, and means for cir-
culating the liquid from the reservoir through
the tank and including a phirality of pipes hav-
ing perforated portions extending into and
through the top portion of the tank along and
in the loop areas open thereto; said pipes being
in communication with the reservoir at equal
distances from the fresh dye-receivirig entrance
thereinto and the lengths of said Pipes outside
the tank being equal. :
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