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~To all whom it may concern :

S

Be it known that I, AMBROSE G. IFELL, of
New York city, in the county and State of
New York, have invented a new and useful
Improvement in the Manufacture of Lieather,

which improvement is fully set forth in the

following specification.
This invention has for its object the manu-

~ facture of a new kind of leather, which in its

IO

physical or chemical characteristics shall be

~..xery sumilar to if not identical with that ob-
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~ process hereinafter'described, is for all prac-

tained from the skins of animals, and applica-
ble to the same uses, differing therefrom only
in its chemical constituents, and in that but
slightly. This leather 18 not termed ¢ artifi-
cial,” which might imply inferiority, whereas
in some respeets this new leather is superior
to the ordinary material. The material from
which my leather is prepared may be termed
‘“artificial skin ;” but the leather itself is real
leather, for leather, whether produced by the
old method. of treating hides -or by the new

~“tical purposes and in chemical parlanceidenti-
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cal, consisting of an insoluble, imputrescible,
tough, homogeneous sheef of gelatinous tissue
or fiber.

~In the processes of making ordumry leather
the skinof an animal, having beén deprived of
its extraneous matter by the usual methods,
and being ready for conversion into the leather
of commerce, consists of a web or tissue of fiber

~ filled in with a substance chemically known
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as ‘¢ osseine,” and the processes of tanning, to
which said skm 1s afterward subjected, are two-
fold in their object, first, to convert the osseine
into gelatine by a rearrangement of itschemical
atoms, and, secound, to combine the fiber with
the gelatine thus produced,forming the insolu-
bleimpuatrescible material known as ‘““leather.”
In the present invention, instead of the nat-
ural homogeneons sheet of fiber and gelatine
known as “skin,” a sheet of fiber and gelatine
is prepared, as hereinafter described, which is
also perfectly homogeneous. The improved
process, however, atiords the great advantage
of a choice of fiber best adapted for the in-
tended uses of the ultimate leather, and an-
other advantage gained is the uniformity of
the productinthicknessand strength. Unless

| skin some agent is introduced to take the place

of subsequent tanning, the process of treat-
ment may proceed in the ordinary method of
converting skin into leather—thatis, the arti-
ficial skm is subjected to the action of such

chemicals as shall render its gelatine insolu-

ble, imputrescible, flexible, and so on. The

means employed for this purpose may be any -

of those ordinarily used in treating natural
skins for the same purpose. 1t is preferred,
however, to use the method hereinafter spemﬁ
cally descrlbed

- The object of the present invention, then, is
to produce a leather which, while possessmg
all the desirable characteristics of that pre-
pared from the skins of- animals, shall, in ad -
dition thereto, be uniform in- thlckness and
strength and capable of being made in large
or contmuous sheets with straightedges,which
will enable it to be cut to much better ad-
vantage than 1s posmble with the 1rregula1

outliné of a skin.

In carrying my invention into eftect I pro-
ceed as follows: A homogeneous pulp of fiber
and gelatine is formed by any convenient
means, employing any description of fiber, but
preferably the long fiber of raw cotton. Now
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if simply coating said fiber and filling up the '

interstices therein was-all that the process
aimed at, this could be effected by simply dip-
ping, W%Shmg, or other application of the gela-
tine to said fiber; but the object of this pro-
cess 1S to effect the combination of the fiber

| and gelatine into one homogeneous mass, 1n
| which the identity of the fiber or tissue 1s for

the time being lost, in the same manner as the
fiber of a natural skin is lost previous to tan-
ning, This marks the great difference in the
first step of my process as distinguished from
the ordinary processes, in which the fiber 1s
merely steeped in or treated by a gelatine com-
pound.

Ifiber, whether animal or vegetable, will mix

with gelatme solution; but by reason of the
atmospheric air, olea,gmous' andotherelements
which occupy the interior of each individual
fiber the gelatineis prevented {from doing more
than merely surrounding said fiber, and this
only with difficulty; but by expelling the air
and foreign matter from the fiber an intimate

in the course ot preparing the substltute for | and homogeneous union is effected. With this
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object in view the fiber is first subjected to the
action of boiling water or chemical solution,
and having thus displaced the air and other
elements, and while it is still wet and hot from
said treatment, it is admixed with the gelatine
compound, with which it will now gradually
and completely combine.

The artificial skin or mixture of fiber and
gelatine is preferably formed as follows: I take
raw cotton or wool or any other loose fiber,
and by suitable means form it into a light
Hluity web. If cotton is the fiber chosen, it is
formed 1nto such a web by means of a machine
similar to that usually employed to form cot-
ton-batting; but for the purposes of this pro-
cess the cotton or other fiber is kept as loose
as possible, the width and length of said web
being governed by the width and diameter of
the drum employed in said machine; or the
fiber may be run off in continuous lengths, as
hereinafter shown, and the thickness of the
webl is regulated by the amount of cotton al-
lowed to accumulate on said drum, as well un-
derstood 1n the art. The cotton deposited on
the drum of the batting-machine is very loose
and tender, and cannot be rolled upon itself’;
nor can it be unrolled without losing its uni-
formity of thickness. The web from the bat-
ting-machine is therefore rolled on some other
material, that known as ¢ burlaps” answering
the purpose very well. To accomplish this I
providearoller in front of the batting-machine,
and to this roller is conducted one end of the
burlaps, and on this the cotton-fiber web from

the machine 1s laid by revolving the roller, the -

cotton web and burlaps-being wound together
thereon, so that a thickness of burlaps will be
between each layer of fiber. Care should be
taken not to wind the web of fiber too tightly,

as by so doing it would retard the subsequent

process.
than the sheet of fiber and the roller a little
longer than the width of the burlaps.

A sufficientlength of fiber being wound, the
roll is secured from unwinding by tying with
cords—say at twelve inches apart—or in any

convenient way, care being taken not to com- |

press therolltootightly. Theroll isthen placed
1n a bath of boiling water, the object of which
is to thoroughly saturate the fiber therewith
and displace all the atmospheric air and for-
eign matter contained 1n said fiber, for if such
result is not accomplished either by these or
other means it will be found very difficult, if
not impossible, to effect a complete combina-
tion of the fiber with the gelatine, which is
subsequently applied. Theboilingshould con-
tinue for one or more hours, according to the

thickness of the fiber-web and the size of the |

roll. After the boiling has continued a suffi-
cient time the roll is removed from the bath
and allowed to drain until most of the water
that will run off has done so. Theroll is next
placed in a bath composed of water, gelatine,
and bichromate of potash. The proportions

The burlaps should be alittle wider !

i ash, three per cent. of the gelatine,
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wide limits ; but for general practical results
I employ the following: water, six gallons;
gelatine, eight pounds; and bichromate of pot-
The bi-
chromate of potash may be left out at this
stage and subsequently applied, and in like

manner other agents employed in subsequent

steps of the process may be here introduced
with advantage under some circumstances.
The object of the ehromiec salt is to render the
gelatine more or less insoluble when exposed
to light, or by subjecting it to a high temper-
ature or by lapse of time.

It is obvious that instead of having a sepa-

| rate vessel for the second bath the fluid com-

posing the first bath could be drained off and
the same vessel used for the second bath; but
1t 18 preferred to proceed in the manner de-
scribed. As fo the character of gelatine em-
ployed, although that known in commerce as
‘“glue” answers the purpose well, still, as the
strength and durability of gelatine is greatly
aftected by high temperature and by frequent
dissolving, it is preferred to obtain the gela-
tine direct from any of its sources of produc-
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tion, and while still in solution to apply it di- -

rectly to the purposes of the present processes,
thus obtaining a stronger and more darable
result. The roll is allowed to remain in this
secoud bath, which is heated to a temperature
of about 120° Fabrenheit for two or more
hours, or until the water with which the fiber
has been previously saturated is completely
replaced by the gelatine compound. The roll

18 then removed and allowed to drain until

most of the surplus liquor runs off. The fiber,
saturated and .combined with the gelatine, is

next placed upon a sheet of glass or other ma-

terial, upon which it is unrolled, so as to bring
the gelatinized fiber next to the surface of the
sheet or slab. Safficient pressure is now
brought to bear upon the burlaps to forece the
gelatinous mass into as close contact as possi-
ble with the glass or other sarface. The fiber
and gelatine are now in the condition of a
sheet of pulpy jelly, and if the fiber has be-
come thoroughly combined with the gelatine

it at this stage is almost indistinguishable

therefrom, having been rendered more or less
transparent by its union with said gelatine.
If a solid and compact leather is desired,

| more of the gelatine compound is poured over

are not material, and may be varied within |

the burlaps and spread evenly thereou, and

it will run through said burlaps and mingle
with the gelatinous mass spread beneath it,
inereasing the proportion of gelatine therein.
The burlaps can now be removed. The gelat-
1nous fiber, however, is allowed to remain on
the glass orother surface until dry, which will
require twelve hours or more, according to the
thickness of the material, temperature, and
ventilation.

tion of the gelatinized fiber as it is placed on
the glass slab is such that it cannot be well
brushed or rolled without disturbing the uni-
formity of its arrangement, and hence the ne-

The semi-liquid and pulpy condi-
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cessity of the sheet of burlaps or other mate- | applied the artificial skin should then be ex-
posed to light for a few hours; but if water is

rial as an intermediate means to allow of dis-

tributing the gelatine compound poured on as | used as the medium of removal the skin may

be added to the material by again treating 1t
with the gelatine compound after drying and
still further increased pressure.

As a material on which to spread the gelat-
inous fiber, I prefer glass or other translucent
material, so that light can penetrate as well
to the lower as to the upper surface of said
gelatineus fiber, which, by reason of the pres-
ence of the chromiec salt contained in the gela-
tine, renders it insolubie. The exposure to
light should be continned after the material
has become dry, for it is while dry that the in-
soluble effect is most readily and effectually
produced. The color of the light is also im-
portant, as, should the color be blae, for In-
stance, the action will be slow; if yellow, the

action will be almost entirely arrested. A ma-

terial void of color is therefore most desirable,
white glass being best.

When glass is used as the surface on which
the gelatinized fiber is spread the latter, after

it is removed from such surface, presents two
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surfaces distinetive in their character, that
which was next the glass being 3mooth, com-
pact, and not inelined toshrink when dampened
and redried, and the upper surface being even
butnotsmooth,andliabletoshrink when damp-
ened and redried. In this respect the mate-
rial corresponds with the skin of an animal,

“the smooth side representing the outer or grain

side, and the other corresponding with the
flesh side of a mnatural skin. When a non-

~ transparent slabis used upon which to spread
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the gelatinous fiber the latter should be ex-

posed to the light after drying and removal

from the slab.

In drying the mass of gelatinous fiber will
be found to have become more transparent and
oreatly lessened in thickness, the whole of its

‘contraction being in that direction, thereby se-

curing a greater amount of strength in propor-
tion toitsthickness. Itmoreover adheres very
tenaciously to the surface on which it is dried.
To remove it, however, 1t is only necessary to
moisten the material by washing, 1mmersion,
sprinkling, or in any convenlent way until
softened through its entire thickness, when 1ts
removal isreadily effected. Waterwill answer
for the purpose; or, if a greater degree of insolu-
bility is required, a solution of alum or other
material capable of producing the desired ef-
fect may be used. 1f, however,the chromic salt
or its equivalent was not admixed with the
gelatine compound comprising thesecond bath,
then this stage of the process atfords a con-
venient opportunity for its introduction. A
solution of said salt containing, say, three per
cent.of bichromateis used forsoftening thearti-
ficial skin as it lies upon the slab upon which 1t
was dried. When sufficiently moistened 1t 1s

easily removed by rolling up or in any other | Owing to the aforementioned pecu

P

“described. A further degree of solidity can { be immediately placed in the third bath of

tanning preparation referred to below, though
a greater degree of compactness 18 assured by
drying it before subjecting to thefinal bath; or,
if the gelatine containsor has been treated with
the chrome salf or its equivalent, and thus ren-
dered insoluble and imputrescible, the leather
at this juncture may be completed by simply
rendering it opaque and flexible by soaking in

a solution of lead acetate,and next ina solution

of any carbonate—say carbonate of soda—
or oncof manyother methods may beemployed.
For suppleness glycerine may be added 1n the

Jast-mentioned step or at some other stage.

Instead of boiling the roll of fiber in water
as theinitial stepin the process, a solution may
be employed of alum or salt of iron or any
agent capable of rendering the gelatine sub-
sequently employed more insoluble or to fa-
cilitate the displacement of the air; or the first
bath may be dispensed with altogether, and
the fiber instead may be placed in an air-tight
vessel and the air exhausted therefrom, and
the second bath may be applied to the fiber
while in the vacuum ; or any other means for
removing the air and other contents of the
fiber may be employed. -

The artificial skin prepared by the proecess
above described is a transparent sheet of gel-
atinized fiber in a homogeneous mass, the
fiber therein being indistinguishable from the
gelatine, and this artificial skin bears so close
a resemblance to a natural skin, both in ap-
pearance and nature, that it may be finished
by any of thé methods employed for treating
skins of animals to produce leather, or with
very slight modifications of said treatment.
Moreover, in finishing the leather by the ordi-
nary method it will be found that it is not af-
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fected, as is the case with the natural skin, by |

elevation of temperature. Hence the tanning

solutions wherewith it is treated may be em-
ployed at a high heat, and thus effect in a few
hours what would otherwise require several
days. If,however,aporousandspongy leather
is required, it is preferred to allow more time
at a lower temperature, | |

The tanning preparation for the final treat-
ment is preferably composed of water contain-
ing equivalent to, say, five per cent. of tannie
acid and twenty-ive per cent. of glycerine or
other agent capable of imparting flexibility.

The tannic acid may be added as such; or

bark, sumae, nut-galls, or any other compound
or material containing tannic acid or its equiv-
alent may be used instead; but the invention
is not limited to the use of tannic acid, since
any other agent, material, or compound now
known and used for producing the result un-
derstood underthe general termsof ‘“tanning”
and ‘“tawing” may be used instead.

convenient way. When the chrome saltis thus | the contractibility of one side of the artificial

liarity of
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skin and the incontractibility of the side next | with leather made from animal-skins is its

to the surface on which it was dried, this
leather may be grained in like manner to a

natural skin, so that when the material is

rolled and rubbed, as understood in the meth-
od of graining, the one side contracts and the

other side wrinkles to accommodate said con-

traction, the form of said wrinkles being gov-

erned by the direction in which the skin is

rolled and manipulated, according to the skill
of theoperator. The peculiarity of these wrin-
kles constitutes the differentstyles of graining,
as well understood in the art.

Many modifications of the process may be
made with desirable results, according to the
purposes for which the finished leather is in-
tended.
fiber is placed on the surface on whichitisin-
tended to be dried no additional gelatine so-
Intion need be added, in which event the arti-
ficial skin, when dry, will be less solid ‘and
more spongy and sofft.

If a finished leather is desired of such thin-
uess as 1s 1mpracticable to produce from so
trail and tender a web as that formed with the
fiber employed, the following process can be
used: Proceed in the manner indicated with
the production of the sheet of gelatinous fiber,
and place it on the slab of glass or other ma-
terial, and upon this bring any convenient
pressure, as by a roller, which tends to con-
centrate the amount of fiber in the body of the
artificial skin and forces a larger proportion
of gelatine to the two surfaces. Now, when

the skin is removed, as set forth, and while
still wet, it will with care evenly split, the con-

centration of the gelatine on the surfaces
strengthening them, and causing the material
to split in the middle, where weakest. Hav-
ing thus secured as thin a skin as desired, it
can be tanned, tawed, or finished by any
method in this condition or after application

‘of additional gelatine to its split side, accord-

ing to the kind of leather required.
Any thickness of leather may be secured by

- regulating the thickness of the fiber first em-
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ployed or by uniting two or more layers of the
material at any stage of the process most con-
venlent. The character of the leather may
also be varied by removing from the surface
on which it is spread while still wet or by dry-
1ng direct from the roll. In both cases it will
not have a smooth or grain side, but two por-
ousorfiesh sides. Thesemaybemadesmoother
by coating with the gelatine compound; but,
as will be readily understood, the coating thus
applied does not form a homogeneous mix-
ture with the body of the leather. If the gela-
tine compound thus applied to the gurface is
colored and the material, while still damp,
brought in contact with a glossy surface and
allowed to dry thereon, the surface of the fin-
ished leather will resemble the ordinary pat-
ent or enameled leather. A

One feature which the leather made accord-

ing to the above process possesses in common |

For instance, when the gelatinous

elasticity when stretched in any direction, es-
pecially when damp. This property is due to

the homogeneous combination of unbroken

separate fibers with the gelatine, which prop-
erty could not be had with a broken fiber, as

in paper or the pulp whereof it is made, which

latter 1s not adapted to this process, or with
a woven or spun fabric, where the warp or
woot would be opposed to such elasticity.

It will be understood that by forming a ho-
mogeneous mixture of fiber and gelatine it is
not meant that the former is dissolved, so that
1ts identity as fiber is destroyed, since if this
were the case the resulting product would not
be true leather, in which the fiber, fibrine, or
tissue, although being one substance intimate-
ly but mechanically mixed with the gelatine,
possesses its individual existence and imparts
its structural characteristics as fiber to the fin-
ished article.

- InconclusionIwould observethat Iam aware

of Letters Patentofthe United States No.38,785,
No. 94,080, No. 153,473, No. 210,079, and No.
247,635, which show the use of gelatine with a
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tanning agent, either without the use of any

fiber whatever or with the use of paper or a
textile fabric to the surface of which the com-
position containing gelatine is applied. I am
also aware of Letters Patent No. 129,217, in
which tanno-gelatine is used as a solvent of
cellulose, so as to form an elastic gummy mass,

| which becomes hard,like horn, when thorough-

ly dried, the cellulose being used in the form
of ordinary paper pulp or raw cotton or other-
wige; or starch is used in place of cellulose,
1t being in its chemical composition isomeric
with cellulose, thus producing an insoluble

hard ¢compound. None of these patents show
my invention, and I disclaim what is shown

in each of them. None of them show a ho-
mogeneous compound of unbroken separate
fibers with gelatine, said fibers being neither
woven nor spun, as 1s the case with textile fab-
rics, nor forming a compact mass of minute
broken fibers, as where paper is used. The
leather made by my invention is like the leath-
er made from natural skins, in that it contains
numerous ramifying fibersintersecting one at-

other in every position, and not attached to-

gether in the form of either thread or warp
and woof, which would effectunally prevent the
product having the elasticity in every direc-
tion, the capacity of being split, and of having
1ts end ‘‘skived”—that is to say, fastened—
50 as to be of even thickness, by shaving the
overlapping edges to a bevel and fastening
them 1n the manner familiar in belting, &e.,
which are among the properties which render
natural leather so valuable a substance. In
my leather, as in the natural leather, the fiber

| 1s not dissolved in the gelatine or chemically

combined therewith; but the fiber and the gel-
atine form a homogeneous mass, precisely as
in the natural leather, thus clearly distinguish-
Ing it from all so-called ¢artiticial leather?” of
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which spun fibers or woven fabries form a por- ] jeeting it to pressure thereon, so that the arti-

tion.
Having now fully described the nature of

my sald invention and explained the manner
in which the same may be. carried into effect,

what I claim is—
1. Inthe manufacture of leather the method

of forming ahomogeneous mixture of fiber and.

gelatine by displacing the air and other for-
eign substances from said fiber and applying
thereto the gelatine or a compound thereof
substantlally as described.

2. In the manufacture of leather,the method
of producing an artificial skin or web by boil-
ing cotton or other fiber in water or a suitable
solution, as indicated, and applying to said
fiber gelatine or a compound thereof, substan-
tially as described.

3. In the manufacture of léather, the method
of forming an artificial skin or web by boiling
cotton or other fiber in water, applying gela-

tinethereto, treating said fiber with bichromate |

of potash or its equivalent, and exposing to
light, substantially as described. |

4. The method of forming a homogeneous
and insoluble compound of fiber and gelatine,
consisting in displacing the air and other for-
eign substances from said fiber, applying gela-
tine thereto, treating with bichromate of pot-
ash or its equivalent, and exposing to light,
substantially as deseribed.

0. The method of producing an artificial skin
or web by boiling cotton or other fiber in wa-
ter or a solation, then treating said fiber in a
bath composed of water, gelatine, and bichro-

mate of potash, in approximately the propor-
tions specified, drying the gelatinized fiber thus

formed on a smooth slab or surface, and expos-
ing to the action of light, substantially as de-
scrlbed |

6. The method of producingan artificial skin
or web by forming a homogeneous compound

~of fiber and gelatine in substantially the man-
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“turing leather, counsisting in forming a homo- |

ner specified, and spreading said compound to
dry upon a sheet of glass or other translucent
substance, substantially as described. |

7, Inthe manufacture of leather, the method
of producing an artificial skin or web by treat-
ing fiber while in a roll between burlaps or
other material in a bath of boiling water or
solution,and in a second bath of gelatine com-
pound, then unrolling the gelatinized fiber thus
formed upon a sheet of g]abs or other material,
and allowing it to wholly or partly dry there
on, substantially as described.

8. T'he improvement in the art of manufac-
turing leather, consisting in freating fiber in a
roll between other material with a gelatine com-
pound, spreading the gelatinized compound
upon a suitable-surface, as explained, and ap-
plying additional gelatine thereto, substan
tially as described.

9. The improvement in the art of manufac

geneous mixture of fiber and gel&tine, spread-

ficial skin or web, when moistened and removed,
can be readily ‘md evenly split, substa,ntmlly
as described. 70
10. The improvement in the art of manufac-
turing leather, consisting in forming a web or
sheet of fiber and gelatine, as explained, treat-
Ing said web or sheet with a ChI‘OIIlIO salt,
Spreadmg sald web or sheet upon a suitable &
surface—such as glass—allowing it to wholly
or partly dry thereon, and removing by the
application of mmsture, substantially as de-
scribed. | |
11. The method of producing a colored or 8o
enamneled surface upon a sheet or web of gela-
tinized fiber, such as desecribed, by applying a
layer of colored gelatine thereto and drying in
close contact with a smooth surface, substan-
tially as set forth. 85
12. In the productlon of an artificial skin

i for the manufacture of leather, the method of

————

treating fiber to exclude the air and other for-
eign substances therefrom by immersing in a
bath of Dboiling water or suitable solution, as go
described.

13. Leather composed of a homogeneous
mixture of fiber and gelatine, substantmllyaq
described.

14. Asa new article of manufacture, leather g3
composed of a homogeneous mixture of fiber
and gelatine, rendered insoluble by treatment
with a chromlc salt and exposure to llght snb
stantially as described.

15. Leather composed of fiber and gelatine,
and having an enameled surface, substantial-
ly as described. |

16. lieather composed of a homogeneous
mixture of fiber and gelatine, and having two
distinet surfaces corresponding respectively to

100
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| the flesh and grained sides of leather made

| from natural skins, substantially as described.

1

i tanning, substantially as describedl.

17. The process, substantially as deseribed,
of making leather by homogeneously combin-
ing gelatine and fiber toform an "LI‘tIﬁClal skin,
and then tanning the same.

18. Leather composed of gelatine and fiber
homogenously combined so as to form an ar-
tificial skin, and subjected to the process of

IIO

118
19. The process, substantially as described,

of making leather by homogeneously combm

ing gelatine and fiber to form an artificial skin,

and then tawing the same. |
20. Leather composed of gelatine and fiber 120

| homogeneously combined so as to form an ar-

tificial skin, and subjected to the process of

tawing, substantially as described.

21. The process of forming an artificial skin
by homogeneously combining fiber and gela-
tine, substantially as described.

22, Artificial skin formed by homogeneously
combining gelatine and fiber, substantially as
described.

23. The process of makmg leather, substan-
tially as described, by combining gelatine and
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ing the same upon a suitable surface and sub- | fiber to form an artiﬁcial skin, the same being
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acted upon by chromiec acid or its compounds, | or its compounds, and then tanned, substan
substantially as described. tially as deseribed. |

24, Leather composed of gelatine and fiber 217. Lieather composed of gelatine and fiber
homogeneously combined 8o as to form an ar- | homogeneously combined so as to form an ar-

g tificlal skin, and acted upon by chromie acid | tificial skin, and acted upon by ehromie acid 20
‘or its compounds, substantially as deseribed. | or its compounds, and then tawed, substan-

2. T'he process of making leather, substan- | tially as described.
tially as described, by homogeneously combin- In testimony whereof I have signed this
ing gelatine and fiber to form an artificial skin, | specification in the presence of two subsecrib-
10 thesame being acted upon by chromic acid or | ing witnesses.

1ts compounds, and then tanned or tawed, as | ‘

set forth. ’ | A. G. FELL.
26. Leather composed of gelatine and fiber Witnesses:

homogeneously combined so as to form an ar- WiILLIAM P. LEGGATT,

15 tificial skin, and acted upon by chromic acid | JOHN MCCLURE.
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