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To all whom it may concern:

Be it known that I, ALEXANDER WHATELY
PrAaYNE,woolen-cloth manufacturer,asubjecst
of the King of G‘rreat Britain, residingat Dun-
kirk Mills, Stroud, in the county of Glouces-.
ter, Kngland, have invented a new and useful f
Process of Prepa,rmﬂ* Indigo-Vats, of which
the following 1s a specification. |

This invention relates to 1mprovements in
the preparation of indigo - vats for dyeing,
whereby the dyeing opemtlon may be so thm.-

of an indigo-vat being ran off without serious
loss lmmedmtely after dyeing a full charge
or else of being ““wared up” or replenished

with additional indigo and continued at work. |

T will describe the process as applied to dye
admiralty shade on white navy - serges by |
means of natural indigo; but it is to be an-
derstood that either natma,l or synthetic in-
digotin or synthetic indigo may be em ployed
in abcut the same pmportmns as and in lieu
of natural indigo. -

The accompanying drawing isa perspective |
view, with parts in section, of . a piant suit-
able for the purpose of my pre-sent invention.

For a series of dye-vats A of the ordinary
size—say fourteen hundred-gallons—a mix-
ing-vat I3 to contain two hundred and fifty
gallons of water, but of a size to allow froth-
Ing up to double this capacity, is placed at a
hwher level than thedye-vatsand is provided
wmh a 8steam-coil Cand with a large draw-off

such height as to msure only the elear liguor
being drawn off. \1

F is a bottom plug provided to fa,elhta,te
t.he draining and cleaning of the mixing-vat.

The indigo-dye vats are also pmwded with
steam-eoﬂs , controlled by stop-cocks H, it
being understood that no naked steam is to
be admitted to any of the vats. ’

I is the pipe from which steam is supphed
t{} the coils C and G.

Each dye-vat is set as follows: In the mix-
ing-vat containing two hundred and fifty gal-
lons of water from ten to eighteen pounds of
dry carbonate of potash is first dissolved and

caustie alkalies for woolen goods.

fourteen pounds carbonate of potash for
eight pounds fine commercial indigo or six-

teen pounds carbonate for ten pounds indigo,

or equivalent quantities of other alkalli may
be used, care being taken, however, to avoid
- Fine zinec-
dust is stirred into a solntion of bisulfite of
soda {at about 54° Twaddell) in quantities
and proportions hereinafter mentioned. For
eight pounds indigo the preferred quantities
are thirty peunds zine to one hundred and

indigo the preferredqunantities are thirty-four

| pounds zinc to two handred and four pounds

bisulfite, the preferred relative proportion
being one zine to six bisulfite, but being
snseeptlble of variation between one to four
and one to elght by diminishing or inereas-
ing the quantityﬂf bisulfite.
of zine may, however, be varied consider-
ably, as any amount from, say, twenty-five

1 pounds to forty-eight pounds will answer

for eight pounds of indigo in fourteen hun-

The guantity

- well stirred, the preferred proportion being |
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dred gallons of water, the preferred quantity

i of bisulfite relatively to the weight of zine

used being in-all cases determined in accord-
ance with the above-mentioned proportions.

75

The two are mixed for from two to five min-

utes, and then the mixture is added to the
nearly-boiling liquor in the mmixing-vat. The
mixing-vat is now brought to the full boil,

| (212° Fahrenheit, )whereupon it will froth up

and should be well stirred. As soon as the
frothing begins to subside the steam should
be shut off from the coil and the vat allowed
to settle clear,
| atel v, Mea,nmme the dye-vat which it is de-
sired to ‘“set” is half-filled with the softest
available water, brought to the boil, and tho

steam shut off. Then the clear liquor from
the mixing-vatisruninto the dye-vat through

the hose well below the surface of the liquor

which it should do immedi-
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in the dye-vat, after which the mixing-vat

can be clearded out through a lar ot bobtom |

outlet. Then from farty pon nds to fifty
pounds of indigo paste, preferably prepared
by grinding indigo with glycerin and contain-
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ing from eight pounds to ten pounds of fine ] teen pounds plus eight poundsequals twenty-

commercial indigo, is stirred into a dye-house
tub full of ligquor taken from the dye-vat and
isthen carefully run back into the vat through
avery finesieve. Thedye-vatisthen brought
again to the boil (212° Fahrenheit) and should
be well stirred, and as soon as the froth be-
gins to subside steam should be shut off and
the vat should be filled up with cold water
introduced through a hose under the surface
of the vat liquor and when full should be well
stirred. It will now be at about 150° Fah-
renheit, perfectly clear, and ready for use.

The dyeing operation is performed by im-
mersing two hundred pounds of navy serge
(which has first been well wetted out) beneath
the surface of theliquor. Owing to the mode
of preparation of the vat, thereisno sediment,
so that the trammel-net can be lowered to
within a few inches of the steam-coil. = Con-
sequently the working space in the vat being
thus greatly increased the quantity of cloth
that can be dyed is more than double that
which can usually be dyed in a vat of the
same size, so that the vat can be at once al-
most completely exhausted of indigo.

The cloth is to be hawked in the usual way,
either by hand or machine rollers, until the
color is well hearted and is then to be wrung
out, well aired, and, if required, again run
through the vat for a few turns to darken the
shade.

After the dyed cloth is fully aired it should
be run through hot or boiling water made sour
to taste with hydrochloric acid in order to
bring out the full beauty of the color.

The dye-vat may now be run off without se-
rious loss and started afresh, orthedye-vatin-
stead of being run off may be replenished by
mixing a fresh eharge of indigo with two hun-
dred and fifty gallons liquor taken from the
dye-vat,then deoxidizing and boiling the same

the dye-vat, whieh should be kept at about
140° Fahrenheit. As, however, in the opera-
tion of ‘““waring up” or replenishing the vat
for continuous working much has necessarily
to be left to the dyer’s judgment, the vat is
liable to get out of order, owing to an error
of judgment or from other cause. Itisthere-
fore of great advantage to be able to run the
vat off without seriouslossand to start afresh,
either for each batch of goods or whenever
the vat may happen to get out of order.

It is to be observed that the quantity of
zine used varies, partly in proportion to the
water in the vat and partly in proportion to
the quantity of indigo, the following rule be-
ing given as a practical guide for the propor-
tion of zinc-dust, viz: ten pounds zinc-dust
for every one thousand gallons of liguor the
vat contains when fuall, and a further two

|
|

in the mixing-vat and running it thence into !

two pounds zine, fourteen hundred gallons
liquor and eight pounds indigo require four-
teen pounds plus sixteen pounds equals thirty
pounds zine, fourteen hundred gallons liquor
and forty pounds indigo require fourteen
pounds plus eighty pouudsequals ninety-four
pounds zine. 1t 18 also to be observed that
the relative proportion of the carbonate of
potash is the greater the greater the quantity
of indigo used, and, conversely, the propor-
tions varying from one and one-fourth to two
and one-half ecarbonate of potash for one in-
digo or five indigo paste.

Thefollowing is a table of approximate pro-
portions for different shades, the amounts
given in the first two columns being alterna-
tives the one for the other, the greater the
quantity of indigo the deeper the shade.
There 18, however, a wide margin of practical

efficiency either way from thespecified quan-

tities.
- 1 | I-_:{ ﬂﬂ - m m
7 ¥ oo | “8
@ f - 4+ 2 @ & 2
. = . :E‘E{ Lg T g 2y =@
Q O » < . o = ':’lt? =
2 2L 3 0 s BRa | 224,
= e o "R @ = oEB oD
H L= = g= S e S
Lbs. Lbs. | Gallons.| Lbs, Lbs. ~ Lbs. Lbs.
0.4 % 1,400 0.5 14.8 88.8 200
4 20 “ 5 22 132 ‘«
o] 40 | ¢ 14 30 180 ‘¢
10 50 “ 16 34 204 ¢
16 80 e 33 46 2o e
20 100 “ 36 o4 324 “

In refreshing a fourteen-hundred-gallon
dye-vat by adding thereto eight pounds in-
digo the two hundred and fifty gallons liquor
taken from the dye-vat and putinto the mix-
ing-vat would require at the above-mentioned
rate two and one-half pounds plus sixteen
pounds equals eighteen and one-half pounds
zine-dust. .

It is to be understood thatinstead of using
zinc alkali and bisulfite of soda taken sepa-
rately, as above described, double salts or
compounds produced therefrom might be em-
ployed—such, for instance, as zinc sodium
hydrosulfite-—and that in lieu of zine an
equivalent quantity of another reagent may
be used with the same relative proportions of
carbonate of potash, an essential feature of
the process being the perfectly-balanced pro-

portion of alkali both to the indigo and to the

zincorequivalentreagent,whateverit may be.
Only piece-dyeing has been described; but

1t will be understood that the process is of

course applicable to wool yarn and sliver dye-

ing with the ordinary differences in handling

the different goods. |
For dyeing cotton goods more indigo should

be used, and there is not the same objection
to using caustic alkalies with cotton that there

pounds of zinc-dust for every one pound of | is with woolens.

I desire it to be clearly understood that in
the appended claim equivalents of the sub-
stances named are covered. Thus where I

fine Indigo or every five pounds of indigo
paste. IFor example, fourteen hundred gal-
lons and four pounds indigo require four-
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have named ‘‘indigo™ this is natural or arti-
ficial indigo as Well as natural or synt,hetm
indigotin. -

I clmm—

The improvement in the method of prepar-

ing an indigo-vat for dyeing, which consists

in mixipg zine with bisulfite of soda, then
boiling Lhe mixture with a solution of alkali,
then deea,ntmn* off the clear liquor into the

715,213 | . 3

| dye vat below the surface of hot water there- ¥o

in, then adding indigo to liquor taken from

'smd vat, straining the mixture, returning it

to the vat and boiling the vat liquor, as speci-
fied. |
ALEXANDEE WHATELY PLAYNE.
Witnesses: - .
Epw. T. GARDOM,
ALFRED C. POWELL.
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