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To all whom it may concern.:

Beit known that I, ALEXANDER MITSCHER-
LICH, professor of ehemls_hy and doctor of
phﬂosol)hy a subject of the King of Prussia,
Emperor of Germany, residing :aLt Flelbmg,
in the Grand Duchy of ba;den German Em-
pire, have invented new and useful Improve-
ments in Processes of Converting Wood or
Woody Parts into IFibers Suitable for Use in
the Arts, (for which Letters Patent were
oranted to me in Germany, No. 69,217, dated
June 9, 1891; in Belgium, No. 100,375, dated

July 5, 1892; in France, No. 211,621, dated

February 23, 1891; in Norway, No. 2,542,
dated July 6, 18913 in Switzerland, No. 4,120,
dated.June 27,1891 ; in Austria-Hungary, No.
19,145, Tom 42, Fol. 2,410, and No. 38,640,
Tom XXVI, Fol. 2,394, dated September 30,
15892; in Italy, Reg. Gen., Vol. XXV, No.
30,046, Reg. Aftt. Vol LI‘{ No. 305, dated
Septembel 30, 1891, and in Enﬂland No.
11,331, dated Jalyr 4, 1891,) of WhICh the fol-
lowmo' 1S & smmﬁcamon

The invention consists in splitting the wood
into small boards or slabs, superposing two
or more boards or slabs one above the other,
so that the projecting darker parts of the an-
nual rings are at the outside, and then sub-
jecting the so-arran aged superposed boards or
slabs by means of qmckly-apphed blows to a
successively-repeated bending or cracking
operation until the disintegr ated ibrous mass
is obtained, as will be her emaftel described,
and then pomted out in the claim. -

In the accompanying drawings, Figure 1
represents a side elevation of an apparatus
which may be used in my process of rolling
wooden slabs into a fibrous mass. Fig. 2.1sa
vertical longitudinal section of the same on
line 2 2, Fig. 3. TFig. 3 is an end elevation of

the parts and Fig. "4 s a side elevation of a

modified form of the apparatus, partly in ver-

tical longitudinal section, through two pairs

of 1011els -
Similar letters of refer ence indicate corre-
sponding parts.
In carrying out my improved process of
converting wood or woody parts into fibers

the wood t_o be disintegrated—for instance, |

- fir-wood—is freed from its knots or branches

and split radially into small boards or slabs of
two or three millimeters in thickness, twenty-
five millimeters in length, and fifty millime-
ters in width. These slabs are then placed
into a diluted agueous solution of sulfurous
acid, preferably of 0.5 per cent., to which 0.1
per cent. of lime is added. The slabs are al-
lowed to stand in the solution at ordinary
temperature for about eight days and are
then subjected to the action of iluted rollers.
The sulfurous acid produces, in addition to a
lighter coloration of the wood, the softening
of the incrusting matter Wlthont causing any
other per eepttble chemical action on the wood,
so that a slight degree of disintegration is pro-
duced. Thelime added to the su_lf urous-acid
solution prevents the formation of free sul-
furous acid.

The apparatus employed for rolling the

slabs into a fibrous mass may eon&st of a

frame A A, on which are mounted about
thnty or more sets of rollers C C of a diam-
eter of about thirty-five millimeters. The
rollers C C are supported in stationary bear-
ings B B and are provided with ribs D D,

which are arran ged parallel to the axis of the

rollers, said ribs being rounded off at the

outer edges and also at the bottom of the re-

cesses between the ribs, the thickness as well
as the height of the ribs bemn two millimeters
and the I‘le being. three mllhmetels apart
from each other.  The ribs may also be pro-
vided with interruptions, recesses, or the like,
extending in a curve around the I'ollels, but
this does 11013 afford any essential advantage.

The rollers C C are actuated by bevel gear-
wheels E E, of which one gear-wheel of eaeh-

pair 18 secured to a common main shaft T,
which is rotated by a driving-wheel G, £0
which rotary motion is transmitted in any
suitable manner. Above the lower set of
rollers C C are arranged similar rollers M,
which are supported in bearings of movable
blocks H H, that are guided by the. upright
portions of the fmme A A, said movable
blocks being acted upon by cushlomnn -blocks
K of elastic material, which are mtelposed
between the blocks H I and the lower en-
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larged ends of screw-spindles L L. Dy the
eushlonuw blocks I{ a certain yielding mo-

tion 18 1n_1pmted to the upper rollers M, so

that when there are small differences in the
thickuess and quality of the small boards or
slabs to be treated the movable rollers M
‘“oive” sufficiently, so that the gradual and
uniform conversion of the slabs into a fibrous
mass 1s obtained. -
To avoid fractures of theslabs, which might

take place easily by the quick working of the-

apparatus, the slabs are placed together in
sets of two and subjected in this manner to
the action of the rollers. This is done for
thefollowingreasons: Onobservingthe smaill
slabs which are split in the manner described
it will be found that on one side of the boards
or slabs the darker parts of the annual rings
are slightly projecting, while on the other
side the rings are corre Spondm oly depressed.
When the depl essed sides of theslabs are sub-
jected to the pressure of the ribbed or fluted
rollers, they are liable to crack, while this is
farless the case when the side at which the an-
nual rings are projecting are subjected to the
pressure of the rollers
the slight projections exert a greater resist-
ance to the bending pressure than the oppo-
site side. Dy superposing the small boards
or slabs in such a manner that the sides hav-
1ing the darker parts of the annual rings pro-
jecting are placed on the outside, while the
sides provided with the depressionsare placed
at the inside, so as to face each .other, and

placing then ‘the superposed slabs in contact

with the ribbed or fluted rollers the slabs are

less exposed to cracks and fracture. The
superposed boards or slabs are then subjected
to the pressure of the rollers until they are
somewhat softened, after which they are sep-
arated from each other and passed again
through the rollers in suech a way that they
are passed consecutively, two by two, through
the slowly-revolving rollers with an interme-
diate space between them, which, however,
has to be as small as possﬂole so that two
small boards or slabs are not finished simul-
taneously.

For the above- mentloned thickness and
width of the small boards or slabs a pressure
of one hundred and thirty kilograms has been
found most advantageous. Forsmall boards
of uniform thickness the passage through
eight sets of rollers has been found sufficient,
but usually a more frequent passage of the
boards through the rollers is advantageous.
Any impregnation during this operation is
unnecessary.

The rolling process is continued until the.

fibers can be separated from each other by

the action of the fingers throughout the en-

tire board orslab. DBy continuing the rolling
operation the individual fibers may be still
more disintegrated, but this 18 not necessary
in view of the further treatment of the same.

Ifor the further treatment the properly
broken up and disintegrated boards or slabs

, for the reason that .
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are slightly moistened and then impregnated

with a suitable oil and treated with flexible
cards made of thin wire, by which operation
fine but short fibers are taken ofl.
tening with oil or with similar substances has
provcd very satisfactory, as it is possible
thereby to obtain 1011“61‘ ELIl(]. thinner fibers
from the wood. In This condition of the
wood the work done by the cards 18, however,
relatively unimportant, as the cards often
tear the naturally weak fibers, to. which
strength is imparted in the spinning, or, bet-
ter,1in Lhe twisting, process. = W hen, however
the fibers are to be obtained from & p‘wtly-
fibrous and a partly-soft woody mass, the
carding operation cannot be dispensed WILII
as there are no better means for removing

the fibers from the soft and dlsmteﬂ‘rfbted_

mass. Before carding the wood it is advan-
tageous to subject Lhe same to the action of
the modified rolling apparatus, shown in Ifig.

4, which is similar to the apparatus shown in

[‘ms 1, 2, and 3. The modified rolling ap-
paratus consists of a frame A, the bottom of
which has large openings for tlm passage of
the obtained 1:)1‘0due13 About forty sets of
rollers are supported on the frame in such a
manner that a setof rollers having sharpribs
alternates with a set of rollers ha,vm o rounded-
off ribs. The roliers with 1‘01111(1@(1 off ribs
move the small boards slowly through the ap-
paratus and exert a similar pressure of the
boards or slabs as that to which they are sub-
jected in the primary rolling apparatus. The

rollers having sharp ribs are rotated quickly

and 1n a dwecmon opposite to the rollers with

rounded-off ribs. - The upper rollers receive
a proportionately low pressure, say about
three kilograms on slabs of the WldLh of one

hundred 11:1111111161;61'5 which pressure, how-

ever, acts uniformly on the small boards or
slabs. The rollers with sharp ribs, however,
have to be at such a distance from each other
that the ribs can never touch each other dur-
ing their operation.
brushes are passed over the sharp ribs in
order to remove the fibers which have lodged
in the spaces between the same and by which
the cutting action of the ribs may be 1m-
paired.

The auxiliary rollu:w apparatus 1s opel‘meﬂ
as follows: When passing the slabs first
through the same, the 1‘01181‘8 with sharp ribs
are I‘ELISBd and four small boar ds, superposed
two by two, are placed on the first set of roll-
ers. As soon as the small boards have en-
tered for one-half of their length two other

pairs are pushed in the rollers between the

first set of boards. As soon as the second
pair of boards has entered for necarly half
its length a third pair is introduced in the
same manner. This arrangement is con-
tinued without any interru ptmn Assoon as

boards are supplied to all the sets of rollers
the rollers with sharp ribs are then lowered.
By the action of the rollers with sharp ribs
the disintegration of the boards takes place

The mois-
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rapidly, as the fibrous mass falls gradually
through the openings in the bottom of the
frame. The number of the rollers and the
pressure exerted by them are so determined
that the small boards or slabs coming out of
the apparatus are disintegrated to such an
extent that they are as thin as shavings at
those parts upon which the sharp ribs have
worked. Should this not be the case, they
are passed again in the same manner through
the apparatus. According to the pressure

exerted upon the upper rollers either a small

quantity of the fine fibers or a large quantity
of coarse fibers are drawn off. After having
been passed once through the apparatus the
boards are introduced again into the same in
such a manner that the thicker parts of the

boards are now exposed in the disintegrating

direction to the action of the rollers with
sharp ribs, as shown by the arrows in Fig. 4,

- whereby they are converted almost entirely
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into a fibrous mass.

The better the thmteﬂmtlon of the small
boards has been effected the finer are the
fibers produced by the rolling apparatus.

By means of the rolling-machines longer
fibers can be produced even from the raw
wood, though these fibers cannot be compared
with those obtamed from the prepared wood.
The fibrous mass obtained by the process de-
seribed possesses characteristics, as com-
pared to the fibers heretofore used in the
textile industry, which can be recognized
partly even by the naked eye.
finer textile fibers the complete insulation of

the cells is desired and advantageous, the

Whilein the,

| separation of the cells in the hereinbefore-de-

seribed process for manufacturing textile
fibers is not so advantageous, as the wood-
cells in the insulated condition are too short
for being spun. These wood fibers consist
of bundles of cells and have, owing to the
separation of a single or more cells from the
bundle, a strange appearance, showing rami-
fications of thesame. Underthe microscope
the wood-cells, separately or in bundles, are
always distinctly recognized, and they can be
distinguished from the cells of wood cellulose,
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as the former appear as full hoses and the -

latter as empty or collapsed ones.

Having thus described my invention, 1
claim as new and desire to secure by Letters
Patent—

The process herein described of converting
wood or woody parts into fibers suitable for
use 1n the arts, which consists in splitting the
wood 1nto small boards or slabs, superposing
two or more boards or slabs one above the
other so that the projecting darker parts of
the annual rings are at the outside, and then
subjecting the so-arranged superposed boards
or slabs by means of quickly-applied blows
to a successively-repeated bending or crack-

.ing operation until a disintegrated fibrous

mass 1s obtained, substantially as set forth.
In testimony whereof I have signed my
name to this specification in the presence of

two subseribing witnesses.

ALEXANDER MITSCHERLICH.

Witnesses:
HUBERT TERRY
" MIRFARIL MULI‘UR.
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