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To all whom it may concern. 
Be it known that I, GEORGE DEXTER BUR 

TON, a citizen of the United States of America, 
residing at Boston, in the county of Suffolk, 

5 in the State of Massachusetts, have invented 
an Improvement in the Art of Electric Dye 
ing, of which the following is a specification. 
This invention relates to the art of dyeing, 

and is applicable to the dyeing of wool, cot 
Io ton, silk, and other fibrous substances, either 

in the form of raw materials or manufactured 
products. It is useful in the dyeing of hats, 
textile and felt fabrics, furs, and other analo 
gous articles, also including leather. 
The invention consists principally in th 

art of electric dyeing, which comprises the 
intermixing of a dyeable fibrous substance 
with a dye liquor and passing an electric cur 
rent of forty or more volts through that part 

2O of the dye liquor with which said fibrous sub 
stance is intermingled, whereby the fibers 
thereof are forced apart and thoroughly ex 
posed to the action of the dye liquor in the 
dyeing operation. 

In carrying out this invention any suitable 
dye liquor is employed. 
In the accompanying drawings, Figure 1 

represents a perspective view of one form of 
apparatus for practising this art. Fig. 2 rep 

3o resents a perspective view of a metallic vat 
for constituting a part of an apparatus for 
this purpose and adapted to Serve as One 
electrode. Fig. 3 represents a vat adapted to 
constitute a part of an apparatus for this pur 

35 pose provided with non-conducting screens 
for shielding the object to be dyed from con 
tact with the electrodes and with mechanical 
means for passing cloth through the bath. 
Any suitable vat, as 10, constitutes a part 

4o of the apparatus. This vat is constructed of 
wood, earthenware, or other non-conducting 
material. m 

Any suitable receptacle for the dye liquor, 
provided or not with a common or suitable 

45 mechanical means for immersing the material 
to be dyed or for submerging and withdraw 
ing said material from the dye liquor, may be 
Substituted for the tank 10 herein illustrated. 
An electrode 20, which may serve as the 
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anode, is disposed in the tank, preferably at 
One end or One side thereof, and another elec 
trode 30, which may constitute the cathode, 
is also disposed in the tank, preferably at the 
other end or other side thereof. Both of these 
electrodes are preferably composed of copper, 
but they may consist of zinc, lead, or other 
metal. A wire 21 connects the anode 20 with 
a dynamo, electric service-wires, or any suit 
able source of electricity, and a conductor 
31 connects the cathode 30 with the negative 
pole of said electric source or with a negative 
service-wire. 
A rheostat 40 is preferably inserted in the 

circuit on either side of the tank. 
In carrying out this process I use a dye 

liquor 50 of any suitable character-as, for 
instance, a solution composed of salt, vitriol, 
and water. The proportions may be thirty 
pounds of salt, twelve ounces of vitriol, to 
thirty gallons of water, to which is added any 
desired coloring-matter. These proportions 
may be varied. The specific gravity of the 
liquor should be about 1.000 to 1.025. In 
the use of this process the material to be dyed 
is dipped into the dye liquor 50 in the tank 
10 and the current of electricity is switched 
on. The current passes from the electrode 
20 through the liquor to the electrode 30 and 
agitates the fibers of the material to be dyed, 
as Well as the liquor, and causes a very rapid 
absorption of the dyeing material by the fiber. 
An electrolytic action takes place which also 
hastens the dyeing operation. The material 
to be dyed may be dipped into the vat or passed 
over rolls or plunged into the bath in any 
manner. The current may be regulated, as 
desired, by the rheostat 40 or by varying the 
distance between the electrodes in the bath. 
I have used a- direct current of five hundred 
volts and sixty amperes on a bath having a 
bulk of about two barrels, and the action of 
this current raises the temperature of the bath 
to 210 Fahrenheit, the proper dyeing tem 
perature for the dye liquor above specified, 
in a few minutes. For a tank six feet long, 
three feet wide, and One foot deep I provide 
means for supplying a current of two hundred 
and twenty volts and One hundred amperes. 
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I have also used a current of six volts and four 
hundred amperes with good results for some 
work. 
By the rheostat the temperature of the bath 

may be regulated to suit the requirements of 
the bath and of different dye liquors. 
When copper plates are used, some benefit 

is derived from the electrolytic action. On the 
copper. I prefer to use electrodes of the same 
material, as there is less deposit in that case 
from One to the other. 
In Fig. 2 the vat 10' is constructed of metal, 

preferably copper, and the wire 20' connects 
it directly with one pole of the electric source, 
whereby it serves as one of the electrodes. 
It is provided with a plate 30', connected by 
wire 31' with the other pole of the electric 
SOCe. 

In Fig. 3 I have shown screens 60 and 61, of 
non-conducting material, which are prefer 
ably disposed in the tank in front of the elec 
trodes to prevent contact therewith of the ob 
ject being dyed. This vat is also provided 
with a pair of rolls 70 for feeding a web of 
fabric to be dyed to the bath and With a pair 
of delivery-rolls 80 for discharging the fabric. 
In dyeing in those cases where heat is nec 

essary the dye liquor may be heated to the 
required temperature either by the electric 
current or by any known means of heating, 
as a steam-pipe 35, and after the liquor is 
heated to the dyeing-point the object to be 
dyed is inserted therein, and the bathis sub 
jected to an electric current during the dye 
ing operation. The electric currentis of such 
a strength as to cause the fibers of the mate 
rial in the dye liquor to separate, whereby 
they are exposed thoroughly to the action of 
said liquor, so that the dyeing operation is 
effected very rapidly. The current may also 
be such as to maintain the dye liquor at the 
proper temperature during the dyeing opera 
tion. 
This process is very useful in dyeing felt 

or fur hats of any pattern. The hat treated 
by this electric-bath process has a lively snap 
when indented and a fine finish is imparted 
thereto. A greater number of hats or other 
fibrous substances to be dyed can be put in 
the tank or vat at the same time than Was 
heretofore customary. The dye liquor when 
heated by an electric current is equally as 
efficient at a lower temperature as at a high 
temperature when heated by steam, and it is 
therefore less irksome upon the Workmen, 
who are not obliged to stand over hot steam. 
One Workman can attend to two or more Vats 
and the dyeing process is completed in much 
less time than by the old method. 
The following is another instance of a dye 

liquor which I have used-to wit, two pounds 
of vitriol, one and one-half pounds of Boston 
and New York Dye Wood and Chemical Com 
pany’s “Fast Black,” known as “3 B.,’ and 
twenty gallons of water. 
dyed twenty-five pounds of wool at a time. 
The bath was subjected to a current of from 

In this bath. I have 

fifty-five to seventy amperes at a voltage of 
from two hundred and fifteen to two hundred 
and twenty. The gravity of the liquid Was 
1.030° to 1.037°. The temperature of the liquid 
at starting was 40 Fahrenheit and gradually 
increased to the point of boiling-212. The 
time required to heat the twenty gallons of liq 
uid to a milk-warm or blood heat With sixty 
amperes and two hundred and twenty Volts 
was three minutes, time to boiling-point thir 
teen minutes. As the temperature of the liq 
uor increased the amperage increased to sixty 
seven and fluctuated between sixty-Seven and 
sixty-four. When the temperature was 210 
Fahrenheit, the voltage was two hundred and 
fifteen and the gravity 1.040 and the amper 
age sixty-eight. The wool was dyed in thirty 
five minutes. The usual time of dyeing by 
this bath in the ordinary manner Without 
electricity is one hour and forty minutes. I 
used a current of from sixty-five to eighty 
amperes at two hundred and seventy to five 
hundred volts. 
Another dye liquor for a blue-black color 

especially adapted for hats is fifteen gallons 
of water, three ounces of “Hatter's Concell 
trated Black’ from Beach & Co., of Hart 
ford, Connecticut, to eight ounces of Glauber 
salt and three-fourths of an ounce of oil of 
vitriol. The current used is similar to that 
heretofore described. 
Another dye liquor for a jet-black, also for 

hats, consists of the ingredients named in the 
preceding paragraph, with the addition of 
one-half an ounce of “Green B.,’ a manufac 
tured article known in the dye trade, the 
composition thereof being undisclosed. In 
the use of this dye liquor for a hat the dyeing 
process usually takes four hours, when per 
formed in the ordinary manner, for a heavy 
nine-ounce-weight hat; but by electricity it is 
done in one hour. Ilighter-weight hats are 
dyed in less time. m 
Another dye liquor for an Orange color, 

also for hats, is fifteen gallons of Water, twenty 
ounces of Glauber salt, three-fourths of an 
ounce of the oil of vitriol, and four Ounces of 
acid-orange. With a current of sixty aim 
peres and two hundred and twenty Volts the 
dyeing is performed in forty-five minutes 
against three hours by the usual process. 
Another dye liquor for a nutria, color, a 

kind of slate-brown, for hats, is eight Ounces 
of allizarin-brown in fifteen gallons of Water. 
The time by this process for dyeing a hat in 
this liquor is fifteen minutes, while by the 
old boiling process it took one hour and a 
half. 
The colors may be put into the Water at a 

boiling heat and then the current passed 
through, the water having been first heated 
by steam or by electricity. 

For the dyeing of leather a high voltage 
and low amperage current is used. The alm 
perage is made comparatively low, SO as not 
to produce too high a heat in the liquor for 
leather, and a large voltage is required to 
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cause the dye liquor to penetrate through the 
fibers of the leather. 
I claim as my invention 
1. The art of electric dyeing, which con 

sists in intermingling a dyeable fibrous sub 
stance with a dye liquor and passing an elec 
tric current of forty or more volts through 
that part of the dye liquor with which said 
fibrous substance is intermingled, whereby 
the fibers thereof are forced apart and thor 
oughly exposed to the action of the dye liquor, 
Substantially as set forth. 

2. The art of electric dyeing, which con 
sists in intermingling a dyeable fibrous sub 
Stance With a dye liquor, and passing an elec 
tric current offorty or more volts and of suffi 

cient volume to maintain the liquor consider 
ably above the normal temperature, through 
that part of the dye liquor with which said 
fibrous substance is intermingled, substan 
tially as set forth. 

3. In a dyeing apparatus the combination 
of a vat or receptacle of non-conducting ma 
terial, two electrodes composed of copper dis 
posed in said receptacle, a dye liquor also dis 
posed in Said receptacle, and conductors con 
necting said electrodes with opposite electric 
poles. 

GEO. D. BURTON. 
Witnesses: 

GEO. S. EVANS, 
F. C. SOMES. 
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