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UNITED STATES

PaTenT OFFICE.

ALEXANDER MITSCHERLICH, OF FREIBURG, BADEN, GERMANY.

PAPER-PULP.

SPEHECIPICATION forming part of Lietters Patent No. 344,323, dated June 22,1886,

Application filed September 12, 1884, Serial No. 142,207, (No model.)

To all whom it may concern:

Beitknownthat I, ALEXANDER MITSCHER-
LICH, professor of chemistry and doctor of
philosophy, a resident in the city of Freiburg,
in the Grand Duchy of Baden and German
Empire, have invented certain Improvements
in the Processes of Manufacture of Paper-
Pulp and in the Apparatuses used therefor,
of which the following is a specification.

My invention relates to those parts of the
process for the manufacture of cellnlose fiber
in general,and paper-pulp especially,in which
this latter (prepared before either by treating
the raw material with sulphite solutions or
other chemical substances or by a mechanical
process) is to be purified and the cellulose
fibers, which are in a state of fine distribution,
separated from the imperfectly-fluxed parti-
cles and the impurities, and also dried and
dehydrated in such a manner as to give as re-
sult a pure and easily-soluble material.

In the annexed drawings,Figure1 is aplan,
partly in section, of the apparatus which is
used in the part of the process relating to the

5 purification; Fig. 2, a sectional side eleva-

tion of the same apparatus; Fig. 3, a piece of
the sieve nsed in the process, designed on a
larger seale; I'ig. 4, a sectional side elevation
of the apparatus which is used in the part of
the process relating to the complete drying
and dehydrating. Fig. 5 is a plau of the ap-
paratus shown in Fig. 4; and Fig. 6 the cen-
trifugal apparatus used in the purifieation
process,designed on a larger seale.

In order to execute the first part of my in-
vention the purification of the paper-pulp, I
dilute materials with long fibers—such as, for
instance, sulphite cellulose—after having de-
composed or disintegrated it into its element-
ary fibers with an extremely great quantity of
water—that is to say, in a volume at least fif-
teen hundred times greater than that of the
cellulose. The liguid obtained in this way I
cause to flow slowly and horizontally with
a very low velocity through the apparatus
described hereinafter-and shown in Figs. 1 to
3 of the annexed drawings. The small and
finely-distributed particles—that is to say, es-
pecially the pure cellulose fibers—will then be
carried on with theé current of the liguid, while

all coarser particles and those of the same
specific gravity, but of a greater volume—
that isto say,the impurities—will fall down to
the bottom of the apparatus. This apparatus,
which is represented in Figs. 1 and 2, consists
of very long and comparatively broad and
deep receptacles or boxes or eanals « «,with a
very slight inclination. These receptacles a
have on their bottom partitions b b, of essen-
tially equal height, so that the impurities
deposited on the bottom may not be carried
along by the current of the liquid. In these
partitions there may be placed advantageous-
ly closely-fitting and removable boxes or trays,
which may beremoved and eniptied from time
to time. Allthe particles which are not very
finely distributed,and which consist of the im-
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purities of the mass, fall down and are depos-

ited on the bottom in the trays.

At the end of the trough « there is annexed
a comparatively large vat, ¢, in which a fur-
ther deposition of the impurities will take
place, as the velocity of the current is here
much slower. In this vat ¢ a partition, d,
reaches into the liguid to retain theimpurities
floating or swimming on the surface.
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this vagt ¢ the liquid streams to a smaller vat,

¢, from which it is raised by a lifting appa-
ratus, f, of any suitable construction (in the
drawings an endless serew or creeperisshown)
to a distributer, g, and from this to the sec-
ond apparatus, which is used instead of the
pulp-strainer of ordinary construction.

In the ordinary strainer the principle has
always been adopted of causing the fibers (di-
luted at the most with about two hundred
times their bulk of water) with violent motion,

~and accompanied with considerable noise, to

pass through slotted plates. In order to ob-
tain a satisfactory production for materials
with long fibers—as, for instance, sulphite
cellulose—these slots had to be made so broad
that hardly any purification took place, or else
a great number of such apparatuses had to be
employed, which made the old arrangement
very complicated and expensive,

The new apparatus receives the liquid as
mentioned in a very dilute state, so as to en-
able the fibers to flow with the water through
a large number of slits in the comparatively
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large tin sieves. This apparatus consists, as
may be seen by Figs. 1 and 2, of a receptacle,
7 4, in which a sieve, 4, is suspended by a
frame, k. By means of rods or bars w a slow
vertically-reciprocating motion isimparted to
thesieve ¢, with its frame 2. The perforations
or glits of this sieve, which are shown in Fig.
3 on a larger scale, are of such dimensions as
to offer an area of openings of about three
hundred square inches for an hourly produne-
tion of two hundred and twenty pounds of the
long fibers which are to be purified—as, for
instance, sulphite celinlose—or an area of 0.2
square meter for a production of one hundred
kilograms of the materials mentioned. The

sieve may also be arranged, for example, in-

the shape of deep boxes or vertieal eylinders,
with elosed bottoms, which move slowly and

may also be removable, to withdraw the de-
posited impurities. The material for these
sieves may beof very thin sheet metal,in which
the slits are punched or stamped in a very
rough manner. Theliqnid passes the distrib-
uter g, and can, if necessary, be still farther
diluted with water entering through a suit-
able pipe, and then, by reason of the very
slight difference between the levels of thelig-
‘uid above the sieve and the lignid contained
in the receptacle jj, the liquid flows with a
very slow velocity in a vertical direction
through the slits of the sieve 4. By means of
this diluted state of the liquid and the de-
scribed motion of the sieve the deposition of
the pure fibers above the sieve is avoided, and
the latter will be forced to flow with the wa-
ter through .the slifs of the sieve, while the
impurities remain partly floating orswimming
in theliquid and partly deposited onthesieve
itself. The receptacic j may sometimes also
have a space or poriion, /, separated from the
other part by means of a partition, k k, which
does not reach the bottom. From this space
I, which is sitnuated at the lowest part of the
receptacle j, the impurities which may be de-
posited therein can easily be withdrawn, -For

a further cleaning of the receptacle j j, the |

openings m m are provided. They are closed
during the ordinary working of the apparatus.
From the receptacle j the liguid, which con-
tains now little besides the ceilulose fibers in

opening or overflow » in the channel o.
opening or overflow » is arranged in such a
position and manner that the sieve< is always
covered by the liquid. In thechannel osome
inclined cross-pieces, x z, are arranged to ob-
struct the impurities whieh the liquid might
perhaps yet carry along with it. The great
quantity of water in which the cellulose fibers
have been distributed during the process men-
tioned is now removed from the purified cel-
lulose by the apparatus marked p in Figs. 1and
2, and represented on a larger seale in Fig. 6.
This apparatus is worked by eentrifugal force,

and effects with comparatively moderate di-
mensions the removal of large quantities of
water, together with any minute impurities
that may be present. - This centrifugal appa-
ratus consists of an easily-rotating shait, «,
having arms b, to which are fixed bars ¢ ¢,
forming the frame of a cylindrical or conical
shaped drum, open at both ends, the sides of
which are wire or hair screens. 'When using
hair screens, special frames ¢ e, which have
transverse bars f, for supporting the screens,
may be advantageously employed. The open-
ings of the screens are chosen so large and of
such a quantity that the water and also fine
impurities, which, perhaps, may yet be in if,
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can pass through, whilethe cellulose fibersare

retained by the meshes and remain on the in-
side of screen, This centrifugal apparatus is
placed slightly inclined, and the upper open-
ing of it is in connection with the above-men-
tioned channel o by means of a pipe or chan-
nel, through which all the great quantity ot
the liquid is introduced. Theapparatus must
then be rotated so rapidly that the water with
thesaid impuritiesis violently.thrown throu gh
the meshes, but yet not so rapidly that the
fabrics may adhere on the inside of the screen.
The cellulose thus deposited upon the inside
screen-surface rotates therewith till up to the
moment when its weight overbalances the cen-
trifugal force, whereupon it falls down and
passes, in consequence of the inclined position
of the apparatus, to a lower part of the drum.
There it is again raised and again falls into a
lower part, and so on until it passes out of the
drum in a state in which it is dry enough for
further working. To insure the effective ac-
tion of this centrifugal apparatus, it is of course
essential that the drum should be placed be-
yond the liguid and should not dip in ib, and
this is especially the case for the outlet pipe
or.channel of the dried cellulose.
charged water flows from the apparatus into
the box ¢, surrounding the latter in thislower
part, and may from there either be thrown out
and dispensed with, or may be guided through
the channel » into the channel s, in which ar-

| rives also the liquid for the receptacles or

boxes a. In this way a continuously-circulat-
ing motion of the water is obtained, and alse

i 3 ' a continuous working is secured by throwing
a finely-distributed state, passes through the |
This |

the material which is to be purified into the
channel ¢, Fig. 2. The apparatus may be ro-
tated either with uniform velocity, as de-

' scribed, or also with a variable one, by which
 the quick rotation effects the removal of the

water and impurities, while the slower motion
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causes the fibers tofall off. The material pro-

[ duced in this way is not yet dry and anhy-
'drous enough to transport it with advantage
'to a greater distance.

In the ordinary way

‘the water which this material still contains is
| taken off from it by subjecting it to known
processes, wherein by more or less pressure a
| very great quantity of water is separated there-
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from. The product thusobtaired has only the
disadvantage that it cannot be transported in
a very dry state, on account of its being then
only soluble with very much difficulty. In
order to avoid this disadvantage and to ob-
tain a product which is easily soluble and
air dry, it is necessary to subject the purified
paper material to a drying or dehydrating pro-
cess, after which pressure may be applied or
not. This drying or dehydrating may be done
insuch away thatthe celluloseisnow once more
diluted with water, and then guided in a thin
layer or coating (as is done in the manufac-
ture of paper or pasteboard) onto an endless
cloth or wire sieve, through which the water
drains and may, if necessary, also be sucked
away. The cellulose then remains in a loose
state, in which it loses the water by evapora-
tion, so that no pressure at all is used. After
this drying or dehydrating pressure may, if
necessary, be applied, as now this pressure
does not diminish the solubility of -the cellu-
lose thus obtained. After the described dry-
ing or dehydrating process the paper material
is in an easily-soluble and dry state.

In order to carry out this process, the ap-
paratus shown in Figs. 4 and 5 of the annexed
drawings may beunsed. Inthisapparatus the
celiulose is guided by an endless band, B, into
a vat, A, in which a revolving beaker, C, is
arranged, and in which the necessary water
for the diluting of the cellulose is let in by the
pipeD. Themass orliquid now floats through
a distributer, E, onto an endless sieve, T,
through which the water runs away—first,
spontaneously, and, lastly, by the action of a
suction apparatus, G, placed under the sieve.
In this way there remains on the sieve a loose
felt, which is now guided from the sieve I
over one or more drying-eylinders, H, or an-
other drying apparatus or oven. Here the
felt attains strength and coherence enough to
pass without any support over a drying-cylin-
der, J, and being now absolufely dry from
here to the pressure apparatus K, if the lat-
ter is wanted.

In carrying out the above-mentioned pro-
cess with sulphite material it has been found
that the latterbecomes frequently discolored,
(gray and brownish.) This oceurs even when
water free from iron is used, and is due to the
presence of small particles of iron from the
apparatus, which dissolve in the remaining
small quantities of acid in the liquid. This
may be avoided either by covering the iron
parts of the apparatuses which come in con-
nection with the liquid with wood, linen, or
such like materials, or by the addition of {ree
acid or of a soluble acid compound to the
water used in tlie process. The latter must
also be done when the use of water which con-
tains iron cannot be avoided.

Having thus described my invention, and
also the manner how and the means with
which it may be performed, what I claim, and
desire to secure by Letters Patent, is—

1. The improved process-of purifying and
dehydrating cellulosefibers or the paper-pulps
prepared by the treatment with sulphite solu-
tions or other chemical substances, or by a
mechanieal proeess, consisting in guiding this
material in a decomposed and extremely wa
ter-diluted state, with a very low.velocity,
first in a horizontal direction through long
and large receptacles or channels, and after-
ward in a vertical direction through a large
and slit sieve, which is arranged within the
level of the liquid and is agitated with a slow
vertically alternate motion, substantially as
described, and for the purpose set forth.

2. The combination of receptacles or chan-
nels ¢ « of a great extent, which are provided
with partitions b b,with a vat, ¢, and its parti-
tion d, for the motion of theliquid in the hori-
zontal direction, substantially as deseribed.

3. The combination of a sieve, ¢, provided
with slits, a frame, &, a receptacle, 7, and bars
or rods w, for movingthe sieve for the motion
of the liquid in the vertical direction after it
has been raised by a lifting apparatus, f, and
distributed by adistributer, g, substantially as
described.

4. The combination of the receptacle § with
a partition, &k %, which does not reach the bot-
tom of the first one, to enable the withdraw-
ing of the impurities from the receptacle j,
substantially as described.

5. The improved process of drying or de-
hydrating paper-pulp by means of a con-
tinuallyand by centrifugal force acting appa-
ratus, in which the water is removed while
the paper-pulp remainingon the inside of the
screens forming the surface of the apparatus
is discharged therefrom, in consequence of the
inclined position of thelatter, substantially as
described.

6. The combination of an inclined axle, «,
with arms b, frames ¢, ¢, and f, and wire and
hair sereens forming a eylindrical or conical
shaped rotating drum, open on both sides,
substantially as described, and for the pur-
pose set forth.

7. Theimproved method of completely dry-
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ing and dehydrating paper-pulp, consisting

in guiding the material (after having been
distributed into water and freed from the lat-
ter in a known manner) without any press-
ure, with the support on which it lies or an-
other support or without any one, over one
or more drying-cylinders or other drying ap-
paratuses orovens in such amanner that here
also no pressure is occurring, substantially as
described, and for the purpose set forth.

8. The combination of a vat, A, having a
twirling-work, C, and the two conduits B and
D, for the pulp to be dried, and the water,
with an endless cloth or sieve, F,with or with-
out a sucking apparatus, G, and drying-cyl-
inders H and T, or other drying apparatuses
or ovens, substantially as described, and for
the purpose set forth.

9. The covering of all iron parts of the ap-
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paratuses used in this process which come
into connection with the liquid, with wood,

linen, and such like materials, substantially’

as described, and for the purpose set forth.

10. The addition of acids or of soluble acid
compounds to the water used in this process,
for neutralizing the effect of iron, if the latter
is contained in the water, substantially as de-
scribed.

In testiinony whereof Thavesigned my name 10

to this specification in the presence of two sub-
seribing witnesses. . ‘

ALEXANDER MITSCHERLICH.

Witnesses:
A. 8. HoGgUE,
J. GRUND.
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