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1o all whom it mcy Conecern:
- Be it known that I, HENRY L. LREVODRT
“a citizen of the United States, residing in Lhe
city of Brooklyn, county of Kmﬂb St&te of

-5 New York, have made a new and useful Tm-
pr ovement i in the Artof Fixing Dyes in Fab-
‘rics, of which the following i 1% a full :;md a.C-
curate description. =
- My invention consists in fixing dye:s in GOL-

1o ton, wool, silk, and other fabuc& by the use
of metals and a current of electricity derived
cither from a battery or from a dynamo.

It 18 well known that natural dyestuﬂfsm;_
such as logwood, madder, fustic, hypernie,

15 and the 11ke-—-—-—ha,ve to be tr eated w1t]1 2 MOT-
dant to fix them upon the goods subjected to
the dyeing process. The aemon of the mor-
dant is to form insoluble ‘‘lakes,” as they are

called, in the goods, thus le&vmﬂ the goods

20 dyed at those por tions where the mordant and
dye have formed such insoluble lakes.

My invention relates to the fixing of that
class of dyes in which the coloring plmelple
18 in solution in the liguid to which the cloth

25 1s subjected, and which coloring principle re-
quires a mordant to fix the same 1n the goods.
In the practice of my invention I fnt such
colors by subjecting the goods to a current of
‘electricity after they hmfe been run through

30 the solution containing the coloring princi-
ple, the goods being between metal plate
or roller on the posmve side and having on
the other or negative side a conductor whlc,h
may be of the same metal or some other metal

35 ormay bea carbon plate or roller. The metal
must be connected with the positive current—
- to wit, that current which would emanate
from the negative element of the batte1y OF
which WOHld be the positive current coming

40 from a dynamo. The goods are first satu-
rated with the Solutlon containing the dye
and are then placed between the meL&l plate
or roller located on the positive side of the
goods, and a suitable conductor is then placed

45 on the other or negative side. The current
1s then passed thr oucvh the goods and the wa-
terin or on the ﬁbers is deeomposed and oxy-

- gen is liberated on the positive plate or roller
' and hydrogen on the conductor on the nega-

o

tive side. The 1’12[8(361113 oxyn*en thus liber-
ated forms an oxid of the metal on the posi-
tive side, and this oxid enters into chemical

combination with the coloring prineiple con-
tained in the goods, thus ﬁxmﬂ the color as
though a mor cht had been employed in the

old way.

With different metals different colors or
shades can be produced, and different degrees
of color can be obtmned by varying the COT -
centration of the dye liquid and by the length

i of time the goods are treated. Thus if 10*}"-»
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wood 1s employed in a dilute state and a tin |

plate or roller be employed on the positive
side, the goods where the current acts on
them will be turned light blue, a more con-

centrated solution of the dyemn solution will

turn them a darker blue and still darker with
& greater concentration, and so on till the
or eate&t concentration is r eached,which gives
13110 darkest color. Of course the 111613&1116
plate or roller on the positive side must be
insulated from the conductor, which may be

“carbon or the like metal, on the negative side,

the goods being tr eated serving to Sep‘tmte
the plate,s o

As to the amount of curr ent used, it will
depend upon the thickness of the woods the
size of the machine, and the 1ap1d1t3 with
which the oper ation is to be perforimed. If
rapidly-rotating pressure-rollers areused, the
current must have a higher electr omotwe
force and be greaterin quanhty than if more
slowly-movmﬂ rollers or less pressure be used.

1t 1s impossible to state the proper electro-
motive force and quantity of current to be
used in all cases. Kach specific material, the
thickness of the material, and the dye em-
ployed alter the required quantlty and force
of current necessary to effect the fixing of the
color. The current strength and quantlty
are also altered by the pressure between the
metal used and the conductor on the nega-
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tive side. The greater the pressure the less |

the current, and vice versa. - If the pressure
18 greaft, the period of exposure to the action
of. 1311@ currentis reduced. If the pressure is
less, the period of exposure to the current
11111513 consequently be greater. So great a
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rolls are used.
oxid may be wiped off bya wiping arrange-.

° : 558,718

pressure should not be employed as tosqueeze
out all the liquid containing the dyeing prin-
ciple. Any engraved plates or rollers may
be used for this operation. The plate or
roller on the positive side should have 1ts
surface from time to time wiped 1in order to
remove the excess of oxid, and also arrange-
ments should be made to absorb the coloring
liquid running off from the lower roll, if the
When rolls are used, the

ment bearing permanently on the surface of
the roller connected with the positive current.

My invention differs wholly from the op-
eration deseribed by Goppelsroder, in which
he submitted cloth between conducting-plates
to the action of a current of electricity, the
cloth having in it a solution of an anilin
salt and the other materials necessary for the
production of anilin-black. The operation
in his case consisted in oxidizing the anilin
salt by the nascent oxygen liberated by the
current, and thusforming the coloring-matter
in the 000(15 by the oper atlon of the said nas-
cent oxygen, as is done in other anilin pro-
cesses by the oxidation of the anilin ‘with
arsenious acid or with nitrobenzole.

In my process 1 produce an oxid of the
metal and cause said oxid to pass into the
aoods for the purpose of fixing the dyeing
material by forming a lake in the fiber of
the goods, the fixing of the color in my in-
ventlon bemf‘r wholly different from the op-

eration above deseribed, wherein the material
in the solution—to wit, the anilin salt—1Is
oxidized by nascentoxygen. DBesides 1 fixthe
natural dyestuffs which need a mordant.
Theéprocess of Goppelsroder produces anilin
colors on the goods by the action of nascent
oxygen and from materials which do not con-
tain any coloring principle in the solution.

In my process it 1s absolutely essential that

a metal be used on the positive side, while in
the Goppelsroder process any conductor—for
instance, carbon—can be used on the positive
side as well as a metal, as he merely seeks to
liberate nascent oxygen on the goods at the
point or place where the anilin saltis to be
oxidized. Thus he described the use of a
carbon pencil.

In the practice of my invention carbon can-
not be used on the positive side; buta metal
must necessarily be used, as the oxid of the
metal 18 the fixingagentfor the natural color,
the sald oxid being carried in the direction
of the current from the metallic plate into
the fiber. Themetalswhicharebestadapted
for use on the positive side are aluminium,
tin, zinc, lead, copper, iron, and brass. DBis-

muth and antimony do not give good results

with logwood, because these metals are not
capable of forming desirable salts with the
coloring principle. In general those metals
work best which form with the coloring prin-
ciple colored salts.

From the above it will he seen that alloys
may be used as well as simple metals with

beneficial results. The selection of the metal
to be used on the positive side will depend
upon the natural dye used and the capacity
of that dye to form insoluble colored salts
with the oxid of the metal, and in this regard
the old and well-known mordantm Process
will indicate the best metal to use W11h any
certain color. In operating on small sam-
ples, where the plates used were between two

and three inches in diameter, with logwood,
using tin plates, zine plates, and ’thmmlum
pl&tes a treatment of ten seconds was found
to be sufficient to change the yellowish brown
of the logwood Solutlon into a rich blue, the
current bemﬂ' between twenty and thirty
volts and he goods being held firmly be-
tween the 31‘LLGS It is 1mp0531b10 to more
definitely lay down the amount of current re-
quired, as each case will depend upon the
special circumstances attending it, the thick-
ness of the goods, the dye 1,1sed and the
amount of pressure. Afterthe ﬂ'oods are thus
treated the goods must be 'Well dried 1n con-
tact with 01*(1111&1’-3 air. The coloring-matter

in the untreated portion of the ﬂoods if such

exists, may be removed by ¥ mshmg, if de-
sired, during the finishing thereof. If the
Q oods areto haﬁr apattern upontheirsurfaces
ancl are not to be dyed over all portions, the
coloring-matter may first be printed thereon
by 1‘01161"8 in the form of a pattern and the
ooods can then be subjected to the action of
the current between plain rollers, and the col-
oring-matter will be fixed wherever the same
is in the goods. 'Those portions of the goods

“where no coloring-matter exists are not af-

fected so far as dyemg ooes. The goods,
after the operation, may be finished as de-
sired. A less satisfactory result may be ob-
tained by first treating the goods between a
metal on the positive side and a conductor on
the negative side with a currentof electricity
when the goods are wet and then subse-
quently immersing the goods in the dye lig-
uid. A continuous curr ent in contradistine-
tion to an alternating current, should be used
in carrying out this invention. An alternat-
ing current can be used if like metallic rolls
are used on both sides of the goods.

It 18 preferred that the dye liquid be fresh,
tor with fresh liquids the result 13 a brighter
color, the old decoction being more or less
oxidized. At times the color will be the
brightest on the negative side. With some
dyes the continuation of the treatment be-
yond a certain time reduces the intensity of
the color. 'This is found to be the case with
zine plates and hypernic. _
~ What I desire to secure by Letters Patent
18—

1. The process of fixing dyes upon fabries
which congsists in applying the natural dye in
a suitable solvent to the fabrie, placing the
fabricbetween an anode of an oxidi zable met&l
and a suitable cathode, and substantially in
contact with the anode, passing a current of

- electricity therethrough, oxidizing the anode,
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and combining said oxid with the natural dye ]

to form a lake, substantially as described.

2. The process of fixing natural dyes upon
- fabrics which consists in applying the natural
dye in a suitable solvent to the fabrie, plac-
ing the fabric between and in contact with
an anode of an oxidizable metal and a suit-
able cathode, passing a current of electricity

~therethrough, oxidizing the anode, and com-
10 bining said oxid with the natural dye to form |
- a lake, substantially as deseribed.

3. The process of fixing natural dyes upon |

_fabrics’Whieh consists in applying the natural

.....

‘dye in a suitable solvent to the fabric, press-

ing the fabric between an anode of an oxi-

dizable metal and a suitable cathode, passing
a current of electricity therethrough, oxidiz-
ing the anode, and combining said oxid with

I§

the natural dye to form a lake, substantially

as described. . _ :
B HENRY L. BREVOORT.
Witnesses: o '
- B. T. VEITERLEIN,
G. W. BOCCHERT.
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