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To all whom it may concern: |
Be it known jthat I, ALBERT UNGERER, of

. o Pforzheim, in the Grand Duchy of Baden, Em-

pire of Germany, but now residing at Simmer-
ing, in the Empire of Austria, have invented
anovel Process of Treating Woody or Vege-
table Matter for the Production of Paper-Pulp
- and other purposes, of which the following is
a specification: . -
~This Invention consists in a new and peculiar
process for isolating the cells of plants without
injuring their integrity, and for freeing them
completely from the substances known as in-
crustating substances, whereby they are also
- decolorized to a great extent. S
Although my process can be -employed for
- 1solating the cells of plants ‘generally, when-
ever such is desirable for difterent p urposes,
-1 consider it particularly useful for the purpose
of manufacturing pulp, for the use of paper-
makers, from wood or from the fibers of plants,
and the description of the invention will here
be restricted to such application of it.
~The main features of my process are as fol-

lows: I put the wood, after cutting it up in

small pieces, (preferably as dye-woods are pre-
pared or separated,) into closed vessels,in which
it1s treated at a gradually-increasing pressure,

~and at a temperature. corresponding to the

same, with a caustic-soda lye several times re-
newed and heated beforehand. After being
~ thus treated said woody matter is also thor-
©.oughly washed in the same vessels. This de-

. prives the wood or vegetable matter of incrus-
tating substances, and the connections De- |

‘tween the single cells is'severed.

My process is based upon a discovery which |

I have made, viz: That some substances ¢on-
. tamed In the wood, which in the commeince-

~ ment of the action are dissolved at a compara- -

tively low heat, are precipitated again at a
- higher temperature as insoluble matter of a
- humus-like nature, This induced me to act
upon the wood with a previously-heated lye,
and at a gradually - increasing temperature.
- By the constant change of lye that takes place
those substances which once have entered into
solution are carried away by the lye sooner
than the separation of humus-like matter from

- them can take place, in consequence of the

- rise in temperature. The wood is accordingly

!

|

acted upoﬂ_ evenly and partly decoloﬁzed, SO

that it becomes fit for the manufacture of a

high class of paper. I findthatthe woodisthe
more evenly disintegrated and bleached the
oftener the lye is changed, and it is therefore
a particular advantage of the apparatus here-
inafter described, thatinit a continuous change
of the lye takes place. o |
The pressure, the duration of the action, and
the concentration of the lye must be regulated

‘according to the particular kind of wood, and

the degree of bleaching required. For wood

from trees, with deciduous leaves, it is suffi-

clent to use a lye containing two or three per
cent. of an bhydrous caustic soda, the pressure
of which rises at the close to three or four at-
mospheres, and the action ought to last five
or six hours. Wood, however, which is de-

‘rived from conifers requires for the same time

a pressure up to six atmospheres, and a lye
containing three or four per cent. of an hy-
drous caustic soda. Within certain limits an
imcrease of the pressure, or of the time of ac-
tion, or of the concentration of the lye, can be
substituted for a decrease in either of the two
other. conditions; consequently these propor-
tions and figures need not be strictly adhered
to. Ereshly-cut wood is more easily worked
than old wood. @~ _ |
My process will be more clearly understood
from a description of the apparatus which I
propose to use, and which fulfills in a high de-
gree the condition of making wood into a fine
even pulp with the least possible expense.
Figure 1 in the accompanying drawing rep-

resents a plan, and Fig. 2 a longitudinal sec-

tional elevation of the apparatus. _
Sald apparatus consists of 'a larger or smaller

number of closed vessels capable of resisting
the required pressure and chemical action,and
therefore most suitably made of iron, which

vessels are connected with one another in such
a manner that liquids can pass from one ves-

~sel to the other,and penetrate in regular order
through the contents of the whole range of
vessels, either downward or upward, under
controllable conditions of temperature and
pressure, and the liquid ultimately be run off.
The size and arrangement of the apparatus

depends, on the. one hand, upon the special
kind of wood used, and, on the other hand,
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upon the special kind of pulp to be manufac-
tured. Thus, 1f either the raw material 1s
wood from deelduous trees, or if unbleached
pulp 1s required, there are fewel vessels wanted
than for W01k111n with wood from conifers, or
for stuff 111tenderl to be bleached to a white
color.

A to I represent the closed vessels in which
the wood 1s treated, there being nine in all, al-
though this number may be C]l‘ébll“ ed. “Each
v essel is surrounded with some non-conduct-
g material to keep its contents at a high
temp erature, and 1s also provided with a sep-
arate fire-place in order to correct any acci-
dental cooling; also, with a man-hole, safety-
valves, steam - gages, water- gages, and the
other usual mountings of boilers, and a system

of upper and lower pipes, 3 vhlch allow of the

introduction of water and lye separately mnto
each vessel, and from one vessel to the other.
A further import-a.nt part of the apparatus is a
boiler, hereinafter called the lye-boiler, pro-
vided with a fire-place for heating the soda-
lye, and for bringing it up to the required de-
gree of pressure; also, a force-pump with an

alr-vessel or 1enulf1t01 for filling the vessels

with cold Wﬂ‘fel as required.

The followi 1110 is a description of the way in
which the above-described apparatusisworked;
but it is, of course, allowable to vary the ma-
1111)111£Lt10n accor duw to special circumstances,
in points of minor importance: First, the
whole of the vessels are filled with cut-up
wood; then the communication between the
lye- boﬂel and the first vessel A is opened, and
the latter is filled with hot lye, as well as the
five following ones Dby the- lve. flowing from
one to the other in sueccession t]uounh the
communications provided for the purpose.
The pressure naturally decreases in.each suc-
cessive boiler, and ought to be regulated in
such a manner that the lve enters the first ves-
sel A with a pressure of six atmospheres, but
stands in the sixth vessel If' only under a press-

ure of one mtmosphele or half of one.
- When all six vessels A to F, are filled with
lye the outlet-cock of IF is ol)ened and as
much lye 1s run off as would fill one of the
vessels. This drawn-off lye passes to a recov-
~ ery apparatus, where 1t is
ness, caleined, and remade into caunstic soda.
At the same time the liquid contents of the
tirst five vessels are forced- forward by means
of cold water out of the regulator of the force-
pump, which communicates with each of the
VGSSGIS A to I by means of pipes or cocks.
The pressure in the regulator is strong enough
to force the cold water into A and push the
liquid forward, so that in the end A is filled
with water and B to I with lye, each con-
taining that lye which has Jllst been 1n
the Vessel 11111ne(11ately preceding. Now the
- cold water 1s shut off again, the communi-
cation between A and B is stopped, and
fresh lye is forced from the lye-boiler 111t0 the
vessel B, while at the same time the outlet-
cock of F 18 shut and the communication be- |

evaporated to dry-

tween I' and G is opened. This causes the
liquid to be forced forward again, and when
G is filled the running of ﬁeshl e into B 1s
stopped. At this stwe A stan ds filled with
water, and B to G with Ire. Now the com-
mumcatlon between A and B is opened again,
cold water is forced imto A, and the outlet
cock of G 1s opened till & vessel full of lye has
run off. A now stands filled with fresh water,

B with water previously passed through A

C with the lye just before in B, and so o,
Next the outlet-cock of G and the cOmMMuUIl-

cation between B and C are stopped, but the
connection between (x and H 18 opened and

fresh lye is forced into C, pushing forward the
liquid contents of the next vessels till H 1s
filled as well. Now B and C are connected,
a vessel full of lye is drawn out of H, and at
the same time cold water is forced the third
time into A. After this the vessels A B and
C will be full of water, and D to H with lye.
The connection between C and D and the out-
let of H are now stopped,and H and 1 are
connected and fresh lye is forced into D till it

has forced on enough lye to fill I. The liqud

contents of A, Wthh has now had fthree
waters, are run off, and the solid contents,
viz., the wood, now thorou oghly lixiviated and
Washed 1S taken out. The vessel A is filled
with 1t ebh wood, and connection established

between. the sevel al vessels from A to If. - The

~water in C, which has already passed thlounh

three vessels is not used any further for wash-
ing, and 1is not forced from C to D, but is run_
off, while fresh water is forced into B. The

'11(1111(1 running off from C is dilute lye, and

can be used in preparing fresh lye, or other-
wise. When C is filled with the water from
B, and B with fresh water, C and I are con-
nected more cold water is forced into C, and
a ves 186]. full of lye is run off from I, so "that
now B C D are full of water and B and F
full of Iye. Now D and E are disconnected,
I and the freshly-charged vessel A are put
into communication with each other,and fresh
lye is forced mn E till E F G H I and A are
all full, The stuft in B, which has had three
waters,1s sufficiently tr eated and i is taken out,
after 1111111111 o off the water, and B refilled with
wood.

Thus the manipulation is continued without
mterruption, always five or six vessels being
filled with lye and two or three with water,
and occasionally one being either emptied or
recharged with wood. When the operation is
fairly going on, it will be evident that each
vessel full of cut wood recelves first five ves-
sels full of lye previously passed through wood,
then one vessel full of fresh lye, and then three
vessels full of water, the first two of which
have served for previously washing. The press-

ure 1s an increasing one in each Tessel count-
mmg backward from the vessel last ﬁ]led and
reaches its highest degree in the first vessel
filled with lye at the moment when fresh lye is
being forced into 1t from the lye-boiler.

When fir st filling a vessel charged with fresh
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wood the lye should enter it from below, but |
when it 1s full and closed up the cocks S]lOUld.

be reversed, and the subsequent fillings should
be from the top downward. The running off
and on 18 so regulated that for each vessel full
of wood a q11ant1ty of Iye is employed just suf-

ficient to cover the wood, which will be about
- two and one-half or thr ee times the weight of

the wood. The wood should be subj ected all

in all, to the action of the lye for six or seven.
| -homs

ever, as the treatment has to be varied accord-

‘The exact time cannot be stated, hovw-

ing to the nature of the wood. The lye, after
passing through five or six vessels, is boiled

~down, and the residue calcined and dissolved

1n water, and again employed for making caus-
'The water, which has passed throug oh
three vessels, is used as weak lye, either in
bleaching or in making fresh lye.

- The lye boiler, in which the czmstlé lye is |
o kept 18 contlmmlly bemg ted with fresh lye,

and 1ts contents are there heated under the

‘necessary pressure, and the lye discharged by
- the pressure on 1t, as required, to act upon the

wood In the closed vessels.. The water for

washing is not heated, but is forced cold into

a reg 111&1301 OT Qir- vessel and from. this into the

- .Vessels A to T, as 1eq1med As it has to pass

through two vessels previously to coming in

. 'cont&ct with hot lye,it is heated in advance to
- some extent at the same time the pulp is
- .cooled, which is of nreat jmportance, as the

pmeess 1% theleby 1eat1y expedited. When

T

the third water has been drained from the
mass, the latter is put, along with water, into
a po;ﬁchel and is Deaten up therein in order

to sepamte the fibers of the wood, which fall

asunder almost by themselves, and thus the
wood 1s converted into proper half-stuff.

Only very little power is required for this
operation, since the mass need not be cut up,
as is done by the ordinary poacher or beating-
engine, but only disintegrated and stirred up
among the water.

L am aware of the Umted States patent of

Thos. Routledge, No. 141,016, and of his Eng-

lish patent for the same mventlon in which
he makes no pretensions to subj ectmcr the ma-
terial to a gradually-incredasing pressure, and
temperature consequent thereto. 1 therefore
disclaim anything described or claimed by him.

‘What is here claimed, and des:ued to be se-
cured by Letters Patent 18—

The process, herein descubed of cookmg,
lixiviating, and washing wood and other veg-
etable fibrous materials, by exposing the same

1n a cut or separated state, within a close ves-
~sel or vessels, to the action of hot caustic-soda

lye at a gradually-increasing pressure and tem-
perature, several times 1epeated substantmlly
as specified.

ALBERT UNGERER,

Witnesses:
If. WIRTH,
C. W, STOELGREL.
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