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METHGOD OF MANUFACTURING THREAD FROM SHORT FIBERS.

- SPECIFICATION forming part of Letters Patent No. 395,914, dated J anuary 8, 1889,
Application filed September 11, 1884, Serial No,142,774. (No model) Patented in England August 28,1884, No. 11, 746} in A.m-
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Tangary October 3, 1884 No. 30,411 and Nn, 44,982 in Italy October 18, 1884, XVIII, 17,401 mld in T:'nuce December

To all whon @t maiy coieeriv:

Be it known that [, ALEXANDER MITSCHER-
LICH, of Ifretburg, Grand Duehy of Baden,
Grermany, and a subject of the Emperor of
rermany, have invented certain Improve-
ments in the Method of  Manufacturing
T'hread from Short Fibers, (for which I have
obtained Dritish Letters PPatent No. 11,740,
dated August 28, 1884; Austro-ITungarian Pat-
ents No. 30,11 Land No, +4 82, dated October 3,
1884 If L‘en(h Patent No.163 ’“m dated Decem-
ber 26 , 1884, and Tialian Patent No. 17,401,
dated October I8, 1854,) of which the following
15 & sl)eci['ication

The object of my invention is the utiliza-
tion, for the manufacture of thread, of very
short fibers—such as sulphite Cellulose, tor
imstance, or soda cellulose, obtained by boil-
ing Wood or vegetable ﬂ-,ubslmwe with a chem-
10&1 agent. Tattain thisobjeet by the method
deseribed of treating the said
fibers, whereby they may be readily spun into
thread. In order to make the short fibers
suitable for the ma
are mixed with water, so as to form a pulp.
The fibers can then be (realed by either the
By the wet process the
pulp ot fibers 1s allowed to flow in strips of
suitable widths, which are then employed for
the manufacture of thread. By the dry
ntethod a kind of felt or pasteboard iy first
made out of Tthe fiber pulp, and after having
obtained the desired thickness of the layer
of the felt the latter is cut into strips of the
width required. Dy then spinning these
stripsof felt or pasteboard obtained by either
method new thread i1s manufactured, the

strength of which depends upon ﬂle fact.

that the short fibers have a parallel position
lengthwise in the telt or pasteboard strips.
In the accompanyving drawings, Figure 1
represents a cross-section of a contrivance
for obtaining the fiber strips from the felt by
the dry method. Iig. 2 representsa face view
thereof. F1ie. 3 shows in side elevation a con-
trivance for obtaining the fiber strips by the
wet process. Fig. 4 1s aplan view thereof, and

Fig. 5is a partial sectional plan view of a part

of the apparatus shown in Figs. 3 and 4, but

wtacture of thread, they

drawn to a larger seale.
vertical

obtainn

Kig. lcpmwnm a
section of another contrivance for
1o the fiber strips b) the wet process.

g, 7 1s a sectional plan view thereof. Fig. 8
18 a plan view, on an enlareed scale, of a ﬁber-

collecting helt used in the APpar atis shown
in Ifigs. 6 and 7. I'ig. 9 is a section through
the belt on the line f\ B, Fig. 8. Figs. 10, 11
and 12 are views showmu MeANS Im drnmﬂ‘
the rollers of the appar ltub Ifigs. 6 and 7.
For manufacturing thleld the short fibers
arc mixed with water, so as to form a pulp,.
by means -of a c,mfable contrivance, which
may be constructed in any cmwenlult man-
ner. The apparatus which is represented,
for instance, in Kigs. 6 and 7
hereinafter de%el 11)ed may 1}9 used for the
purpose. should the fiber bundles be too
thick, they must be separated before being
turned into felt or pasteboard.
used In this new method are, as it is, very
short, they should not be torn. by the appa-
ratus em ployed forobtaining the strips. The
pulp is gradually distributed by mixing the
same with water until it is suitable for nmk—
ing the fiber strips. An impregnating ma-
ter ml similar to that which is used for making
paper water-proof may also be added to the
mixtare,

may be obtained n various ways, and these
strips are then employed for the nlmlufaetur

of thread. In the accompanying drawings,
for instance, three eontrwanees are repre-
sented for the manufacture of these fiber
SUrIps.

Figs. 1 and 2 represent in .a cross-section
and 1n a side view a contrivance to obtain the
felt or pasteboard strips from the felt by what
I-have termed the “dry process.” The fiber
pulp i8 caused to flow over traveling endless
drain-sieves sultably about three and a half
feet wide, throngh which the water

having been thuspr epm’*‘ed for the felt 1t comes
to a L}ﬂllld@l‘ a, such as is shown in Fig. 1.
This eylinder may be made of cast-iron, &nd
18 suitably covered with common woolen felt..
The cylinder a revolves in the direction of’

As the ﬁbers_.

EFrom this thin fiber pulp, produced
1n the above-described manner, fiber strips.

passes.
away with a minimum loss of fiber, and after
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the arvow, and the continuous sheet of paste-
hoard, e, coming from the drain-sieves, is talken
up hv the ¢y linder a and PasSes between the
¢y linder « and a second eylinder, b, provided
with cutters . The eylinder b revolves in a
contrary direction and at a oreater speed than
c¢ylinder a.  The distance between the circeu-
lar cutters of the eylinder & is regulated by
the width of the fiber strips required.  Ordi-

11.:1111\ ‘«»lllp‘ﬁ are (111 UL a width of one and a
The strips which

;ne'c?ui' 'i"mm the f{i_'li“ h'*r the cutters « are

IMigs, T and 2. In order to secure a good coil-
ing up, this roller is fixed at & g._;l_{”lf{ﬁl “distance
from the roller b than is shown in the draw-
ings, for in the latter the roller v is shown far
too near to the eylinder 4, owing to the want
of space. On the roller « there are sundry
divisions (according to the number of cutters)
made by the partitions s, and always between
two of these partitions the cutstripsare coiled
up. The roller v is mounted on a spindle,
and after having been filled with fiber strips
the roller can lw taken off. In order to pre-
vent any stoppage, several such empty rollers
should be ready for use. These rollers, now

filled with fiber strips, can be taken to the

spinning-machine for the strips to be spun.
Figs. 3 and 4 represent a contrivance by
which these fiber strips may be obtained di-
rectly by the wet process. The fiber pulp
111:1{.[0 in the manner before referred to ar-
rives, by the aid of the condueting-channels ¢
and /, in the form of thin streams, at the end-
less drain-sieves »n.  On the sieves channels
are punuded of elastic caoutchoue hands A A,
Fig, 5, coinciding with the conducting-chan-

1‘1@1%3‘ .1‘11{13 in 01 c’lm" 1‘0 ]‘)"iE‘*i”’"{"lli] Tl'le%e thin

T].les:e 510111(*11011(* ]mmh I ]1, hawl on thL
drain-sieves, are sufliciently elastic to be car-
ried around the rollers +/ and 7 for the end-
less sieves. The feed movement of the fiber
pulp in the conducting-channels 1s obtained
by inclining the imuuh or spout, and on the
drain-sieves the fiber pulp, letting oft the
water at the same time, 1s being moved by the
motion of the endlesg sieves, whic"l'r are Cﬂl‘
ried over the rollers rand /. I
sieves these {iber strips pass to Ule I’ ()]10.1.}:. for
coiling up, which are not shown 1n Kig. 3, but
which can be formed similar to those shown
in Figs. 1 and 2. The conducting-channels ¢
and { also the channels formed by the caout-
{__..11_011(: bands /%, are shown more distinet] Voin
the-enlarged sectional plan, IFi1g. .

""" In Figs. 6 and 7an apparatus is represented

which can be used for obtaining f{iber strips

1:3 the wet method. DBymeans ot bupplv-plpe
> thefiber pulp isfed intoa tank, 7/, in which,
1}3 means of a stirring ‘lppalﬂ[llh 17 :”

worked by a pair of hevel gear-wheels, R and

R/, the fiber pulp is Oontmuallv stirred up in

or der to prevent the fibers from sinking to
the bottom of the tank and keep them equally
mixed in the liquid. In this

tank there also |

395,014

travels on three rollers, o’ U7 ¢/, aleather belt,
0, which on its exterior side 1s provided w 1[[1
a number of pins, p, close together in rows.
I prefer to use w m} staplesto form these 1}111»,
as shown in Figs. 8 and ). A second belt,

tm\*‘t ]mfj over IOHL‘]H {“f” LY ¢ in the (,}p]'m—
'tfh. e dra win o5, The d :i stance between the pins
and the rowsof pins depends upon the length
of the fibers treated, The shorter these fibers
are, and the thinner the pulp iy, the nearer
may he the rows and the ¢loser may be the

D wsed over and ecoiled up on the roller «, ' ping in each row. Where the fibers are longer

and the pulpis thicker, the rows and the pins

- tanls /.

therein may be farther apart. With an aver-
age thick pulp of sulphite cellulogse—{trom co-
niferous trees, for instance—itis preferable to

arrange the pins at one-sixteenth of an inch

and the rows one-third of an inceh apart from
ecach other. YWhen other materials arve used
for producing fiber strips, the distance be-
fween the several ping and rows will depend

upon the length of the fibers, as already men-

tioned. The distances between the pins may
be, for instance, the thirty-second part of an
;'n“h and the cort {‘H]mll(lll‘l“ distance between
the rows would then be the sixth part of an
inch. These distances may be increased for
the pins up to the eighth part of aninch and
for the rows ¢ m*lm]mmlm oly up to two-thirvds
of an inch. T have found thatthese distances,
which, of course, ave cited only as exam ples,
and mayv be increased or diminivhed accord-
inge o Il(‘{f(“-w%lf\"', oive advantageous results,

When soda cellulose or hlﬂlﬂl!ie cellulose
made of shorter fibers than those of coniferous
{rees—such as fibers of beech-wood or other
frees bhearing fo.
distances CUll{*HpUn{]]n“ tothelengthof h
can be chosen. The size ol the wire pins may,
for instance, be as follows: The length of the
projecting part one-sixteenth ol an inch and
the thickness of the wire one thirty-second of
an inch. These dimensions may, however, be
modified according to the eircumstances. The
above-mentioned dimensions may prefervably
be employved, hecanse the fibers form then a
large number ot single strips placed side by
side in the direction of pins p, whereby a par-
allel position of the fibers in the finished
thread will be obtained. Each belt thus pro-
vided with pins p p 1s mov ed on 1ts rollers in
the direction of the arrow, as shown in the
drawings, and dips into the fiber pulp in the
It will thus be obvious that these
pins ave emploved for the production of the
strips of fiber and are.mecessary to cause the
fibers contained in the pulp to adhere to the
belt in parallel lines.

Means for imparting motion to the two belts
are shown in Figs, 10, 11, and 12. The roller
«’ is driven by a he]i 72, passing over a pul-
ley, A, on a shaft, w’, while the roller ¢’ is
driven from the same shaft, but in the oppo-
site direction, by a crossed bhelf, »’, passing
over apulley, A’, on the shaft. Similarly the
roller 67 is driven by a belt, p~, passing over

hers,

jage are employed—smaller
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& pulley, B, on a second driving-shaft, 1’,
while the roller 0" is driven in the opposite
direction by a crossed belt, p*, passing over a
pulley, B’, on the said shaft. The rollers ¢’
and ¢’”” are moved each by the frietion of its
own belt. |

As shown in plan view, Fig. 7, the fiber
pulp is pushed against each belt o in a slant-
Ing divection. The pulp is pushed against
each belt in a slanting or oblique direction,
owing to the cireular motion imparted to it

by the revolving stirring appa atus, (see the

arrows in Kig. 7,) and it lifts the fibers in
parallel positions out of the pulp flowing
against the belt. To explain more clearly the
term “slanting direction,” T may point out
that 1t is a slanting direction in a double
sense, 1n which the pulp pushes against the
belt, according as the apparatus is looked at
in elevation (see Iig. 6) or from above. (See
Ifig. 7.)  When the angle at which the Aow-
ing mass strikes against the bentbeltis seen,
as I IFig. 6, it would vary between twenty
degrees and sixty degrees. The plan view of
Fig. 7 shows an angle from thirty degrees to
sixty degrees hetween the fibers horizontally

swimming in a cirele and the surface of the ;
- belt provided with wire pins. DBy the guid-

ance ot the belts and the movement of the
pulp-continually and regularly the fibers will
be deposited on these pins on the belts and
by the continuous motion of the belts by the

time the latter leave the liquid the strips of

3
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felt will have thus been formed and may be
taken off the bands. In proportion as the
fibers are thus taken out of the tank new
fiber pulp must be added by the sapply-pipe
mentioned before. As a means for taking
these strips off each belt, the following may
be used: The helt with the pinsg is covered
with an endless large meshed fabrie, ¢’ ¢,
through which the wire pins sufficiently pro-
Ject.  This fabrie passes over the eylinders ¢,
'y and ¢/.  As soon as the belt leaves the
pulp the fabrie rigses from the belt and car-
ries with it the strips of fiber over the rollers
d” e’. On this large meshed fabric the fiber

strips remain together, and after leaving the |

fabriec at the roller ¢’ pass onto the drain-
steves n, Iig. 5, and from there arrive at last
at the rollers for coiling up, as described he-
lore. Defore the leather belt dips into the
pulp the said fabriec ¢’ passes back onto the
belt, and the operation described before is re-
peated over again. R

By the method described felt strips are ob-
tained in which, for the greater part, the
fibers lie parallel together, and thread manu-
factured out of such strips will naturally re-
sist the strain of tearing twice as well as
thread manufactured where this parallel lay-
ing of fibers has not been brought about.

The felt strips thus obtained in any of the |

different ways deseribed, and which will
mostly tear by the slightest tension, are now
spun, and may be subjected to pressing either
betorehand or afterward.

~ The further working of the fiber strips in
order to produce thread therefrom is carried

on in the usual way, the peculiar properties

of the strips being, however, taken into con-
sideration. Ido noteclaim in this case the fin-
ished article, as that forms the subject of a

separate application for a patent filed by me-

November 3, 1886, Serial No. 217,897.

I am aware that it has been proposed to
use paper for the manufacture of thread or
yarns; but i such processes a finished paper
was used—that is, a very thin material made
of fibers ground in the rag-engine, and in
consequence considerably shoriened and not
arranged parallel with each other, and owing

- to the more or less high pressure to which the

material was subjected and owing to the
presence in it of sizing it was of considerable
firmness and always offered more or less re-
sistance against tearing. In my process, on
the other hand, I employ only naturally short

fibers which are not otherwise reduced and

are not capable of being spun—thatisto say,
fibers from which a pulp is prepared, and
from this pulp strips are produced either by
the wet or dry process already described.

The material which I have termed “paste-
board” is a substance similar to paper, but
which i8 not finished and not pressed. It is
a thick and proportionately loose material,
which can be easily torn apart, and which,
for its mass, is not either as firm or tough as
paper.

I claim as my invention—

1. The method herein described of manu-
tacturing thread from short fibers, (such as

- sulphite cellulose or soda cellulose,) said

method consisting in forming these short
fibers into a pulp, arranging the fibers sub-
stantially parallel to each other, producing
fiber strips therefrom, and spinning the strips
thus formed, substantially as deseribed.

2. The method herein described of manu-
facturing thread from short fibers, (such as
sulphite cellulose or soda cellulose,) said

- method consisting in first forming these short

fibers into an aqueous pulp, producing di-
rectly from this pulp strips of pasteboard with
the fibers parallel to each other, and spin-
ning these strips into thread, substantially as
deseribed. |

In testimony whereof I havesigned my name
to this specification in the presence of two

' subseribing witnesses.

ATEXANDER MITSCHERLICH.

Witnesses: ~
| A. S. HOGUE,
J. GRUND.
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