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1o all whom it may concern:

~ Be it known that we, HEINRICH LAAG,
CHARLES RUTLER, and MARTIN RUTLER, resi-
dents of Dusseldorf, Germany, have invented
certain new and useful Improvements in
Piece-Dyeing; and we do hereby declare the

following to be a full, clear, and exact descrip-

tion of the invention, such as will enable
others skilled in the art.to which it apper-
tains to make and use the same, reference be-
ing had to the accompanying drawings,and to
letters of reference marked thereon, which
form a part of this specification. |
Since the introduction of piece-dyeing of
silk fabrics and fabries of half silk and half
cotton the method followed of treating the
pieces on the reel or in a wineing or other ma-
chine has always involved various kinds of
injury to this fabrie, and although with time
these injuries have been reduced by greater
experience and care in the treatment, the

practical abolition thereof is still to be de-

sired. At the present time the defects and
injuries which are still caused by the primi-
tive lengthy manipulation of the fabric on the
reel or in the wincing - machine, &ec., and
through the handling with the dyeing-sticks
are 8o serious that they are the very despair
of the dyer as well as of the customer.

The faults or defects caused by dyeing on
the reel or in other machines hitherto em-
ployed are essentially the following: first,

irregular penetration of thedye; second, lack |

of uniformity in appearance and breaks in
the fabric; third, general wearing away of the
silk threads, and consequently diminished
gloss and reduced strength of the fabrie;
fourth, streaks which are caused by a longer
treatment than the ordinary, this being neces-
sary for pieces which in the first treatment
are not sufficiently dyed or are not finished
according to sample; fifth, entirely worn-
through whitish-gray places, the result of
careless and unskilful handling of the dye-
ing-sticks or frietion on the reel or the like;
sixth, cracked strips or streaks in which the
dye material has taken more strongly; sev-
enth, visibility of the sewing-holes at the lon-

gitudinal sides of the fabrie, which are caused:

in tacking the pieces together in order to

.
r

| are so badly damaged at both ends by tying

the pieces to one another or binding them
together by means of their ends that the
loss caused thereby to the manufacturers
amounts, in pieces of one hundred meters
long, to at least three-fourths per cent. and in
pieces of fifty meters long to one and one-
half per cent. of the value of the goods. The
occurrence of these faults could be avoided
by adopting the ‘‘jigger” dyeing process;
but all efforts to dye in colors perfectly by
means of this jigger process have been quite
unsuccesstul. That process has not hereto-
fore succeeded in dyeing the pieces uni-
formly. In employing the jigeer filled with

‘the dye-bath it was found that the fabries,

especially fabries with great affinity for the
dyestuff, such as silk and half-silk fabries,
during the running through such a jigger
took up the dyestuff from the bath very rap-
1dly, and the fabric at the commencement of
the roll was very much more strongly dyed
than toward the middle or the end thereof.
By employing friction mechanism in the jig-
ger to control the speed of travel of the fab-
ric or by allowing the pieces to pass fre-

‘quently to and fro, adding each time a suit-

able amount of dyestuft, and also by adding
dyestuff from time to time during the run-
ning through of the fabrie, it has been pos-
sible In some degree to lessen the difficul-
ties. Heretofore, however, no one has been
able to sufiiciently obviate them so as to ob-
tain certainty in dyeing, especially for silk
or half-silk fabrics, so that the reel or the
wincing-machine, &c., is still preferably em-
ployed at the present time. - |

By the present invention we have devised
a simple process in order to overcome this in-
convenience incident to the ordinary jig-
ger dyeing process and are enabled to employ
the latter with good results for dyeing fab-
rics, even fabries of threads, which take up
the dye very rapidly. We have found that

this can be done by moving the fabrie through

the jigger-vat with increasing velocity while-
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introdueing a previously-prepared dye-bath

into the vat of the said jigger in such a man-
ner that the latter is gradually filled, not be-

| fore, but during the moving of the fabric
‘protect the silk side, and, eighth, the pieces | through this vat. Furthermore, not only the
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oradunal filling of the jigger-vat with the dye-
bath during the movement (with increasing
velocity) of the fabric through the said vat,
but also this filling of the jigger-vat, must be
with a dye-bath which possesses such com-
position and such a strength that a given area
of the fabric to be dyed receives the desired

color and shade directly by means of a given

volume of the said dye-bath, thereby exhaust-
ing this volume of its dyemﬂ' power.
The subject-matter of the present inven-

‘tion consists, therefore, in a process of dye-

ing fabrics by previonsly preparing the dye-
bath in a quantity, composition, and strength
adapted as such (2. e., only by the ingredi-

“ents originally econtained therein) to produce

the desired shade of the intended coloration

on the whole area of the said fabric, thereby

practically exhausting this dye-bath,and then
traversing the fabric through the vat of a
suitable dyeing-machine (2. e., of a jigger)

“with increasing velocity and daring this trav-

ersmggraduallymtroduem ,practwall} with-
out interruption, this whole bath into the vat
of the jigger, in such a manner that this vat
is gradually filled with the dye-bath during
the traversing of the fabrie through the vat,

“and by traversing the fabric through the vat
so often until the dye-bath in the jigger-vat

is sufficiently exhausted, whereby the fabric
receives the desired shctde of the mtended
coloration.

.The construetlon of a jigger which is adapt-
ed for carrying out the plesent invention is
shown In the &CCOmpAHVIH“‘ drawings, 1n
which—

Figure 1 is an end elevation of a construc-

" tion of apparatus which may be used in car-

40

rying out our invention, and Fig. 2 is a side
elevation with a part of the vat broken away.

The jigger-vat a has mounted in bearings
at its upper part -two drums ¢ and ¢, the

former having a bevel-wheel W and the lat- |

ter a bevel W/, A drlvmn' shaft S carries
two bevel-wheels 2 and w/' the former to gear
with the wheel W and the latter Wlth the
wheel W'; but they are so spaced and the

shaft 3 can be so moved longitudinally by a

~ handle 7% that when the wheels W w are in

. §O

gear the wheels W' w' are out of gear, and

vice versa. LRotary motion can thus be 1m-

parted either to the dlum ¢ or the drum ¢

- from the shatft S.
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In the drawings the drum c is shown as be-
ing driven in the direction indicated by an
ATTOW and as rolling up the fabric from the
drum ¢', which is thel eby revolved in the di-
rection shown by the corresponding arrow.
By moving the handle A the wheels w0 ¢’ can
be brought, if deswed in such position as to
revolve the drum ¢’ in the opposite direction,
so as to roll up the fabrie from the drum e.

" The fabric is n'mded on its to-and-fro motion

between the drum ¢’ and the drum ¢ through
the jigger-vat .¢ by means of the ﬂ‘u1d1nn'-
rollers b b. Above the jigger-vat a reservoir
c? containing the dye bath previously pre-

688,742
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| pared, is arranged. A pipe e, havinga valve
f, leads the dye liquid from the said reservoir

d to the jigger-vat and has two branch pipes

g g, perforated on their length, so that the

dye liquid flows as a fine spray onto the fab-
ric. The exhausted dye liquor may be re-
turned after the dyeing process by means of
a pipe k, having a cock or valve ¢ and pump
p, from the jigger-vat to the reservoir d,
whereupon it may be employed for preparing
a new dye-bath.

From the above it will be seen that the
jigger is a dyeing-machine by which the fab-
rie is led through the dyeing or jigger vat in
an unfolded state alternately in one direction
and in the opposite one by rolling up the fab-
ric from drum ¢’ (being in this case the roll-
ing-off drum) onto another drum ¢ (being in

‘this case the rolling-up drum) directly re-

volved by a driving mechanism--as, for in-
stance, by wheels—and then after moving the
handle & by likewise rolling up the fabric
from drum ¢ onto drum ¢, sothatin this case
the drum ¢’ serves as the rolling-up drum now

directly rotated by the wheels and the drum
¢ as rolling-off dram.

Since the axial velocity of the dlum di-
rectly rotated remains the same and during
the rolling up of the fabric the diameter of

the circumferential points increases, and con-
sequently the velocity of the travel of the fab-
ric through the bath must increase, which is

- It may be stated that the direction of mo-
tion of the fabrie can be reversed in the well-
known manner by transposition of the gear
for the rolling-up dram, or in case where, for

instance,only one gear exists, such asin other

dyeing apparatus, by tr nnsposmwn of the roll-
ing-up drum itself.

In beginning the dyeing process the jigger-
vat 18 ﬁrst empty.- The introduction of the
dye-bath into the jigger takes place simulta-
neously with the beginning of the running of
the fabrie through the vat. Also before the
beginning of the process the jigger-vat can be
filled with the dye liquor to such a height that
the lower guiding-rollers are.in contact with
or laved by the liquor, and then afterward,
while the fabric is kept in motion, the whole
quantity of the dye-bath can be gradually in-
troduced. The dangerof an ununiform dye-
ing of the material, partlculally in the begin-
ning of the dyeing, ‘will in this case, however,
Stlll exist. Therefore it is preterable to be-
gin the process at first with an empty jigeer.

The gradualintroduction of the whole quan-

tity of the dye-bath prevmnsly ascertained to

be necessary should be done in a practically
continuous manner. Single .interruptions
when not too important may occur in some

~cases with a practically sufficient result; but

even those will decrease the chances of suc-
cess, . This introduction of the dye is prefer-

| ably effected in such a manner that the dye
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| the drum ] increases, the velocity of travel of

100

' important for the success of and intended by
‘the present process. |

105

110

115

120

125

130




- IO

I3

20

688,749

liquor is squirted or sprayed out of the reser- |

voir by means of squirting-pipes, rose-heads,
or the like onto the fabric while the latter is
traveling through the jigger. Thedye liquoer
having been in contact with the fabrie and
therefore weakened in its content of dyestuff
collects in the lower part of the jigger and
rising always-higher in the further operation
can more and more lave the fabrie, running
through and further dye the same without,
however, thereby causing any want of uni-
formity of coloration of the fabrie.: The rea-
son 18 this: By inecreasing the velocity of the
travel of the fabric the duration of contact of
the latter with this dye-bath (which would be
Increased in consequence of the rising of the
level of the dye-bath caused by the flowing
in of the liquid into the jigger-vat) is corre-
spondingly reduced or shortened,thus obtain-

ing a practically uniform action upon the

whole fabric. By this method of operation a

- uniform action of the dye upon the fabric and

,30

35 ~pre-
~ pared dye-bath into the vat so that the dye-

~ the time the fabric runs through the same
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full penetration of the dyestuff into the fab-
ric are obtained, so that the fabric after the
flowing in of the dye liquor is finished and
without fresh supplies of dye can be passed
fo and fro through the bath to obtain the nec-

~essary depth of shade and the desired pene-

tration of the dyestuff into the fabrie.
By the present process it is intended to di-

reetly obtain the desired shade of color with-

out further addition of dyestuff during the
dyeing operation. In proceeding; as de-
seribed, by traversing the fabric throtgh the
vat and by introducing the previously-pre-

bath rises gradually higher in the vat durin o

with inereasing velocity a uniform coloration

of the fabric in the desired shade of the in-
I'or this purpose

tended coloration results.
1t 18 only necessary to prepare previously the
bath to be employed in a strength or COmM po-

‘sition corresponding to the desired shade of

the intended coloration, (¢. e., preliminary, in-

- termediate, or definitive coloration,) so that

50

one unit of volume of this bath without fur-

ther addition of the dyestuff gives the desired
(preliminary,intermediate,or definitive)color
to a definitive unit of guantity according to
the surface or to the weight of the fabrie,

- whereby this unit of volume of this bath is

- 55

exhausted of its dyeing power.
The preparation of the dye-bath ean be ef-
fected in any manner. Thefollowingis, how-

over, preferred by way of example: Assum- |
Ing that the fabric to be dyed has a length |

of one thousand metérs and 4 width of sixty

centimeters and that the dye-bath possesses

a volume of one thousand liters—that is to
say, there is one cubic centimeter of the dye
liquor for six square centimeters of the fab-
ric—a sample of the size of one hundred and
twenty square centimeters, for example, will
be thoroughly dyed in twenty cubic centi-
meters of an approximately prepared liquor
while maintaining the same temperature as
employed for the actual dyeing. If the depth
of shade is now not yet sufficient, a corre-
sponding amount of dyestuff is added and it
18 again tested, this being repeated until the
desired shade is obtained.

The practical carrying out of the process
has fully proved that by the present inven-
tlon the above-mentioned faults and injuries
are obviated. |

We claim as our invention—

1. The process herein described of dyeing
fabrics, consisting in previously preparing the
dye-bath in a guantity, composition and
strength sufficientatleast for the wholelength
of the fabric to be dyed, then supplying said
dye-bath gradually to the fabric, at the same
time feeding the fabriec with a gradually-in-
creasing velocity through the dye-bath so sup-
plied, and gradually and simultaneously in-

creasing the quantity and raising the level of

the said dye-bath through which the fabrie is

being passed, until the whole length of the

fabric has been dyed, substantially as set
forth. |

2. T'he process herein deseribed of dyeing
fabrics, eonsisting in previously preparing the
dye-bath in a quantity, composition and
strength sufficientatleast for the whole length
of the fabric to be dyed, then supplying said
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dye-bath in a spray to the fabric, at the same

time feeding the fabrie, at a gradually-in-
creasing velocity,through the dye-bath so sup-
plied, and gradually and simultaneously in-
creasing the quantity and raising the level of

‘the said dye-bath through which the fabric is

being passed, until the whole length of the
fabric has been dyed, substantially as set
forth.

In testimony that we claim the foregoing as
our invention we have signed our names in
presence of two subseribing witnesses.

- HEINRICH LAAG.
CHARLES RUTLER.
| MARTIN RUTLER.
Witnesses: . |
WILLIAM ESSENWEIN,
W. B. PETTIT,
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