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' METHOD AND APPARATUS YOR PRODUCING PAPER PULP.

_Appl_ication filed S‘df)tehber i0, _1926. Serial No. 134,600.

This invention relates to improved methoc
and apparatus for producing paper pulp by
cooking wood and other cellulosic matérials
with chemical cooking liquors.

5  Chemical cooking processes for the pro-
" duction of pulp from wood and other cellu-
" losic materials entail a large consumption of

‘fuel for heat and power. In the processes

used hitherto, there have been very large
10 wastes of heat usually in the form -of steam.
This is particularly true in the alkaline pulp
process such-as'the soda process and the so-

_called sulfate process, but is also applicable
in a lesser de%ree to acid process such Hs

15 the various sul

te processes. .. -

In the soda and sulfate pmceSses; wood or

_other cellulosic thateria! is cooked by means
of liquors containing caustic sdda 'in the

- 'soda process and a mixture of caystic soda,
20 godium sulfide and small amounts of sodium
sulfate and carbonaie in the sulfate process.

- The cooking usually takes place in digesters

. of large size having a capacity, for example,

of ‘about 414 cords of wood 1 the form of
25 chips. - A large amount of liquor containing
- caustic soda, with or without sodium sulfide;
as the case 'may be, is also introduced ihto
" the digester and is heated and circulated
through the chips by means-of steam. .
The steam is usually passed through an in-
jector where it picks up-liquor from a liquor
chamber in. the bottom'of the d?gclaster and
introduces the liquor into the top of the
- digester, at the same time heati' g.it. The
5 circulation of liquor, of course, (ﬁpends on
a difference in pressure between the steam
supply and the interior of the digester .and
the  circulation, rapid at first, gradually
slows down-as the liquer is heated up and
the pressure.in the digester approaches that

30

40

of the steam supply, when the digester is’

said to be “up to pressure”. In order to
-continue circulation, it is then necessary to
lowe:: the pressure in the digester which is
effected by bleeding steam' into the atmos-
phere until the pressure drops sufficiently to

4

o

cause a resumption of circulation. The heat

represented by this steam is lost and as in
the ordinary cook, it takes about 2 hours
to bring the digester. up to pressure and
thereafter, steam must be bled about every
45 minutes for another 8 or 4 hours, the

‘loss of ‘steam is high and a further disad-

vantage lies in the fact that the circulation’

5 is uneven, being fast at first and slowing up
“gradually os the digester comes up to pres-

sure, in most cases practically ceasing, until

steam .is bled when circulation again starts ’

at a fairly rapid rate and again slows down:

- as the digester comes up to pressure. - In the.
_ordifiary process, therefore, circulation- is

uneven and relatively slow and considerable

60

amounts of steam™are wasted by bleeding. -

into the atmosphere. : o
‘At-the completion of the cook, a valve is

‘opened in a large. pipe .connected to the

lower portion of the digester and steami, pulp

85

and liquor is forcéd out into the open tank

called a “blow pit” where the steam eéscapes
into the atmosphere and is wasted, entailing

-a loss in the soda process of about 2200

pounds of steam per cord of wood. or when
translated into term& of fuel, about 314

. pounds of coal. .

The pulp and liquor is also considerably
cooled in the blow pit and is then passed

into large tanks provided with pérforated
‘bottoms and. known as wash pans where the

liquor is allowed to drain off into a large
liquor reservoir or tank and the pulp is

75
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successively washed -with weak spent liquor .

and with water, the last washing producing
the spent liquor to be used in the first wash-
ing -of the next batch. The water used is

" usually cold or at most warm and both the

spent liquor and concentrated wash liquor
produced are considerably cooler than the

“original liquor present. As'a result, a large.

amoun®_ of heat is lost by cooling of the
liquor and since it is customary to concen-
trate the liguor and burn it'in a rotary fur-
nace in order to recover its inorganic solid
content, additional steam is required to heat
the liquor up in the evaporator and the loss
in heat therefore constitutes a direct waste.

85
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- -The customary processes are also open to

the disadvantage that when the pulp is

washed with cool or warm liquor or water,

much of the lignin which has been loosened

and partially dissolved by the cooking proc-

ess is precipitated. or set and contaminates
the pulp, rendering it dark colored-and re-
quiring a considerably larger quantity of
blelaching'powder ‘in the bleaching of the
pulp. ‘

In my co-pending application, Serial No.
13,082, filed March 5, 1925, T have described
a process and apparatus for the cooking of
wood with chemical liguors .in which the
liquor is removed from the pulp in the di-
gester without blowing and 1is passed, while
still hot, mto the evaporator, which is-in

100
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tﬁrn heated by . Steam 'jtakeﬁ' from the ' “di-
ester and which would otherwise be wasted-
1f the digester were blown into a blow pit

as in the usual process.. I have also de-
scribed in the above mentioned application
the- use of hot water or liquor for washing
the pulp in order to prevent setting of the
lignin and to remove it as thoroughly sas

possible, at the same time preventing lower- -
Ang of temperature of the spent liquor after
‘the concentrated wash.liquor is added to it.

The .presént application is in part a con-
tinuation of my aforementioned application
and includes improvements in the process
therein described. - ' ‘

It is an object of the present invention to

* retain the heat economy of the process of my

. prior application, above referred ‘to, and at -

20

ing, more detailed description: thereof in.

. ‘esses and- it should be understood that the
" -invention'is in no sense limited to soda and

30
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the same time to increase the efficiency and
speed of the cooking process itself. Other
and further objects and-advantages of my
invention will be apparent from the follow-

connection. with soda and sulfate | cesses
in which the present invention pres s.pe-

culiar advantages. . Many of the ad\ antages,.

however, are available in' the sulfite proc-

sulfate processes. g
‘According to the present invention, wood
or other céltulosic material is cooked with a
soda or sulfate liquor in a digester of de-
sign similar to that described in my prior
application and provided with a liquor

‘chamber ‘and chip chamber separated by a

perforated plate, the upper portion of the

chip. chamber constituting a steam space. -

The steam space of the digester is connected

.as shown therein to the steam space of the

evaporator through a pipe provided with a

- suitable control valve and reducing valve.

- 45
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Instead, however, of operating the digester-
-in the usual manner, that is to say, introduc-

ing steam -until the digester comes up to
pressure and then bleeding at intervals to

maintain- circulation, T provide a control to-

maintain - a permanent minimum pressure
differential between the interior of the di-
gester and the source of steam supply so that
as soon as the pressure in the digester ap-
proaches that of the steam supply, steam

.will be continuously bled into the evaporator:

to  maintain the predetermined differential
and correspondingly a predetermined speed
of eirculation. The differential may be
brought about -in anysuitable manner by
means of automatic valves, by manual con-
trol or in anyother desired or convenient
manner. : :

"._tion of liquor only when the pressure in the

digester and correspondingly the tempera-
ture of the liquor is relatively low, I pro-
vide a continuous, vigorous circylation up to

1,845,754

the maximum temperatﬁre of the ~digestér ‘

and by this means, I am enabled to cook:

more quickly and more thoroughly and to

“produce a pulp of higher quality and freer

from_shives, and .at the same time, I am

70

enabled to reduce the period of cooking o

without deleterious effects on the pulp-and
without strengthening the concentration of

the liquor which permits me to produce a - '
fibre which -is relatively less attacked than:

75

in the ordinary process and-yields a pulp = *

and. paper which is stronger, more uniform

and more satisfactory. All these advantages -
are obtained without any further consump-.

tion of fuel or waste of steam since the in-

-creased amount of steam bled to provide for

vigorous circulation is-all utilized. - -
_ The treatment of-the pulp and liquor.after

the cook is completed is the same as in my-
prior application, that is to say, when the
cook is completed, steam is exhausted to the .

evaporator and liquor is permitted to drain
off either directly into the evaporator or into
a receiving tank in which it is not permitted
to become cooled much below its boiling
point at atmospheric pressure. Washing is
then carried owt either by water or by dilute

80

00 -

wash- liquor, the hot water or hot liquor -

being introduced into the upper portion of

- the digester. The pulp is thus maintained
at a high temperature preferably in the’

neighborhood of 180-212° F., and In no case

the concentration is -sufficient, ‘the wash

liquor and passed through the evaporator.
It will be seen that I retain the advan-
tages of the method of my prior application

in that the pulp is washed hot and lignin is -

not permitted to cet and at the same time a

05

_below'140° F., 5o that there is no serious set- - -
ting of lignin. Where desired and. where

100

liquor may be mixed with the original spent .-

rapid and thorough draining of liquor under . -

the slowly diminishing steam pressure in the
generator is obtained and-little or no heat
contained in the liquor is wasted. 'In addi-

tion, my present invention possesses the ad- -

vantages of enhanced speed of circulation
which is accurately under the control of the
operator and which can be varied to suit the
particular conditions of individual cooks.
The steam bled from the digester during

110°

15

cooking passes through a reducing valve into -

the evaporator which may be of any type,
such as, for example, the well known Yaryan
evaporator described in my prior ‘applica-
tion. The flow of bled steam is usually not

in excess of that required to run the évapo- -

rator and is generally a smaller” quantity.
‘When, however, a digester is blown, the sud-

i ) . - den increase in’steam, even v hen passing
Instead of providing a vigorous circula- -

120

125

through a reducing valve, may be in excess -

of that which can be effectively taken care
of by the evaporator and this is particularly-
true where the evaporator runs with low
pressure steam, for example, 25 lbs, as

130 -
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against about -120 lbs., which is common

" practice in the digesters. It may, therefore,
_happen that when a digester is blown, the

evaporator cannot take care of. the large
amount of steam given off sufficiently rapid-

_ ly and the digester may, therefore, drop in

pressure too slowly.. In order to -permit the
digester to-empty at a speed sufficient to re-

. .duce 1ts pressure approximately to that of

10

15

the evaporator within a period of time about

. sufficient to drain the pulp, I preferably pro- .

vide for the utilization of the excess steam in
heating the water which is to be used for
washing the pulp in the digester or for heat-
ing dilute wash liquor where this 1s-em-
ployed -in a two-stage wash. This portion
of the steam may be taken off from the main

. steam line fo. the evaporator through a suit-

able manvally controlled valve or automatic
valves may be provided, permitting steam to
flow into the evaporitor as long as the pres-

- sure thereifi remains below a predetermined

25

40

amount and permits steam flow. into water

- or liquor heaters when the evaporator pres-

sure Increases beyond a certain figure. Any
suitablé type of water or liquor heater may

‘be used such as steam coils in series or paral-

lel, or the steam may be directly injected into
the water or wash liquor. One form of
heater is shown in the drawings, but it
should be understood that any suitable type
of heater may be substituted therefor.

The drawings illustrate diagrammatically

‘an arrangement of apparatus, partly in sec-
5 tion, embodying the features of the present
_invention,

The digester 1 is similar in shape and con-
struetion to digesters used at present and is
shown diagrammatically without insulation
in order to simplify the drawing. Similar-

. ly, all’ pipes are shown as uninsulated,

50
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contains the customary manhole

whereas in practice, of course, a suitable in-

sulation will be provided. The digester is
divided by the perforated bottom 2 into a
large chip chamber 3 and a smaller liquor
chamber 4. A pipe .5 controlled by gate
valve 6 serves for removing the pulp after
cooking 'and washing. The digester;z hefad

or
charging chips and is further provided with
a liquor spray pipe 8 and nozzle 9 and.a
steam relief pipe 10 controlled by a valve 11,

the liquor spray pipe 8 being also' provided

with suitable shut-off valves 12 and 18.
The liquor chamber 4 is connected to a
steam injector 14 of conventional design

through pipe 15 controlled. by valvé 16.°

Pipe 17 provided with control valve 18 con-
nects the injector 14 to a high pressure steam
source, while pipe 19 connects the injector
with the liquor spray pipe 8. '

A “second. pipe 20 provided Wi‘thb_a‘ valve.

91 leads from the liquor chamber 4 to. the
tanks 22 and 23 through the pipes 25 and
26 controlled by the valves 28 and 29. A

wash water tank 24 connected to a source

of water, (not shown), communicates with
the bottom of thie tank 23 through the pipe 31
provided with valves 32 and 33. The T con-
nection 84 between valves 32 und 34 permits

.the flow of liquor from the pipe 31 into the

wash liquor pump 80, which, in turn, is con-

pipe 35 and T 36, flow being controlled b

the valve 37. : :
A liquor evaporator 27 of the well known

Yaryan type takes liquor from the tank 22.

a ‘

10

‘nected to the liquor spray pipe 8 through the -

18

through the pipe 38 by means of the pump -

39. The steam space of the evaporator is
connected to the steam relief pipe 10 through

_the pipes 40 and 41 and T’s 42 and 43, the

pipe 41 being provided with' the shut-off
valve 44 and the automatic reducing valve
45 between the T’s 42 and 43. This pipe ex--
tends beyond the T 42 and connecis with the
pipes 46 and 47, leading into the heater 48.of
tank 23 and the heater 49 of tank 24, respec-
tively. An automatic valve 50 is also pro-
vided in the pipe 41 between the T 42 and the
pipe 46 and a shut-off valve 51 is incorpo-

Tated in the same pipe beyond the connection

‘85

90

with the pipe 46. A by-pass pipe 52 pro- -

vided with a shut-off valve 53 connects the
exhaust of the heater 48 to the exhaust steam
main 54, by-passing the heater 49. A shut-
off valve 55 is placed in the pipe 47 between
the points where the pipes 41 and 52 join
pipe 47. Pipe 56 provided with a check
valve 57 joins the steam space of tank 22 to
the pipe 41 between the valves 44 and 45.
Only one effect of the evaporator is shown
diagrammatically, but it should be under-
stood thaf in actual practice, a plurality of
effects are utilized. In a similar .manner,
tanks 22, 23 and 24 are shown diagrammati- -
cally and without insulation, but it should
be understood that in practice, the tanks, and

95
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particularly tank 22, together with the pipes

20 and 38 are heavily insulated to reduce the
loss of heat by radiation to a minimum. .
In operation, the digester is charged with
chips and liquor in the usual manner. The
valves 6, 21 and 37 are closed and the valves
12,18, 16 and 18 are opened. ~ The valve 11 is
automatically retained in a closed position
by the diaphragm 58, which is controlled by
the differential in pressure existing in the
pipe. 19 and in the digester, the valve being
set to open only when the differential drops.
below a certain predetermined minimum, for

110

115

120

example, 5 lbs., when the steam pressure in

pipe 13 is about 120. .
Steam rushes through the injector 14.
picking up liquor flowing through the pipe

15 and sprays this liquor through the nozzle’

9 onto the chips, the liquor flowing down
through the chips and perforated bottom 2.
back to the liquor chamber 4. - The steam not
only causes the liquor to circulate, but. also
gradually heats it up, thus gradually raising

125

130



- the steam pressure in the chip chamber of”

io

15

" 20

[ E
o

30

by closing the valve 60.

5 lowered

4

‘the digester. When the pressure-within the
digester reaches a certain figure, which may,
for example, be 5 Ibs. less than the steam

ressure, the valve 11-is opened and steam is
gl'ed out through it This steam is per-

‘mitted to flow through pipe 41 by open-

ing the valve 44 and is prevented from escap-
ing to. the atmosphere through the pipe:59
Steamis mord or
less continuous]y:-bled through the valve 11
as long as the digester continues to cook and
a continuous vigorous circulation of liquor is
thereby insured which results in a very even

quired.

After the cook is oyér, the steam valve 18
is closed and the valve 11, of course, auto-

-cook and considerably reduces the time re-

matically opens, rapidly discharging steam -

through the
valves 21 an
closed, the liquor thereby draining into tank
23 under the gravity head augmented by the
steam pressure in the digester. which is
gradually through the valve 11 and

é)ipe 41, At the same time, the

pipe 41.

A fter the steam in the digester hg.é dropped -

to the. pressure existing in-the evaporator,
-about 25 lbs., valves 32 and 37 are opened
and the pump 30 is started, forcing dilute

- wash liquor from the tank 23 through the

pipe 35, T 36 and spray nozzle 9 into the

" digester. The hot. liquor flowing through
. ‘the chins washes out some of the cooking

" 35

liquor adhering to the chips and removes

- much of the softened and partially emulsi-

40

50

* liquor, :

fied lignin, tlie temperature, of course, being
maintzined at a high peint, due to the fact
that the liquor introduced is close to the boil-
ing poiut. The wash liquor, after passing
through the chips and being enriched by
the cooking liquor adhering to the chips,

. flows through the pipe 20 into the tank 22

where it is mixed with the original spent
" After the washing with - dilute liquor is
complete, valves 28 and 31 are closed and
valves 29 and’ 33 are opened, hot water from

" the tank 24 being circulated by means of the

pump through the pipe 85, connection 36
and nozzie 9 into the digester completing the
washing of the pulp therein, the dilute wash
liquor flowing through the pipes 20 and 26
into the tank 23. After the wash is com-

_plete, valves 21, 29, 33 and 37 are closed,

valve 6 is opened and valves 13 and 18 may
also be opened, the pulp being blown out

_ through the pipe 5 by steam pressure. - After

60

the pulp is blown out. valve 18 is closed and
any steam condensed can be drained off

through the pipe 20 by opening the valves

21 and 29. The digester is then ready for
a second cook and the cycle described above
is repeated. ’

Liquor from the tank 22, which has not

- 1,645,754

28 are opened and valve 29 is

[
v
t

!

been 'cboléd to’ a su&dhtii&j;degfgte? j'\i$ ‘éon-_
tinuously circulated by means of the, pump
39 through the pipe 38 into the first effect of

‘the évaporator and thig flow of liguor; will,

usually take-place contimuously, as in prac- /70
tice a purality of digesters will be connected.

to a single set of water and Jiquor tanks arid

a single evaporator, although, for simplicity,
only a single digester. is illustrated in the
drawing. When operating with a plurality 76
of digesters, for example 5 or 6, in the case
of a mill of ordinary size, the digesters are
cooked and blown i rotation so that one of
the digesters is always being blown or the " .
pulp being washed therein, thus insuring a 80
continuous flow- of liquor to the tank 22 and
providing a continuous supply of steam to -
the pipe 41. e ‘ - '
- While the digesters are cooking and the
only steam passing into the pipe 41 is that 88
being bled throug‘ﬁ the valves 11 in order to
maintain circulation, the amount of stédm is
usually not greatly 1n excess of the require-
ments of the evaporator and accordingly,
after passing through the reducing valve 45 90
and being reduced in pressure from approxi-
mately 120 lbs., to about 25 Ibs., it serves to
hieat the first effect of the evaporator. ‘When
however, the supply. of steam is in excess of
the heating requirements of the evaporator, 95
the pressure in the pipe 40 gradually rises
yntil it exceeds the pressure at which the
valve 50 opens. Ordinarily, .this opening.
pressure is adjusted so that the valve 50 will
open when the pressure materially exceeds 100
25 lbs., for example, the valve 50 may ad-
vantageously oEen at 30 lbs., the particular
steam pressure being dependent ox: the oper-
ating conditions of any given installation.
When _valve 50 opens, the exhaust steam 105
passes on through the pipe 41 and into the
heaters 48 and 49, serving to heat up water
in the tank-24 and dilute liquor in the tank
23.  The flow through the heaters may be in -

series or in parallel or a combination of 110

series and parallel as will be readily appar- -
ent from a consideration of the pipe and

valve connections. For most purposes, a
parallel circulation is advantageous as the

heating demands of the tanks 23 and 24 are 116
not necessarily uniform and when a parallél

flow is used by closing the valve 55 and open- -
ing valves 51 and 53, the proportion of

steam flowing through the différent heafers

can be adjusted to suit varying needs. o1
. When a digester is first blown and the

valves 21 and 2% are opened, the liquor from '
the chip chambers rushes into tank 22, where
the pressure is reduced from about 120 Ibs.,
to 25 1bs.  Since the liquor usually is ap- 125
proximately at the boiling point under 120
Ibs. . pressure, a considerable evolution. of.
steam will take place in tank 22 and this:
steam passes off through the .pipe 56 con-
trolled by the valve 57 which may be a 130
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manual valve, but is preferably a check valve
as illustrated. Not only does the steam thus
formed result in a removal of water from the
liquor and réduce accordingly the amount
of water which must be evaporated in the
‘evaporator, but this steam is permitted to

- flow through pipe 41 and performs the addi-

10

15

. 20

28

tional function of adding its heat to the*
steam used in heating the first effect of the
evaporator. -A-double saving i§ thereby ob-
tained since an amount of water correspond-

/ing to twice the weight of steam evolved in

tank 22 is removed from the liquor.

The washing in the digester is carried out
at a high temperature and preferably at a
temperature not greatly below the. boiling
point of the liquor at atmospheric pressure,
1. e., about 200-212° F., although, in certain.
cases, 4 somewhat lower temperature may be
used, particularly in the second washing
step with water, since most of the lignin is
removed by washing with the dilute liguor,

‘and if this first step is carried out with a

high temperature, the water wash can be car-
ried out at a somewhat lower temperature.
Of course, the dilute wash liquor will be
somewhat cooler, but this is.not -a serious

" objection-ag the waste steam from the digest-

30
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40

45

50
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- 80

er.is used to heat the spent liquor.” Pref-
erably, however, I heat both the water and
the spent liquor and carry out the washing
at a uniformly high temperature.

It should be understood that the tank 22

-is not of the same design as is the liquor

receiving tanks of the ordinary pulp rill,
On the contrary, the tank 22 is preferably
kept as small as possible and is thoroughly
insulated, thereby conserving the maximum
amount of heat in the liquor.

I have illustrated a process in which the
pulp is washed in two stages and I have
found that this process, which follows:the
ordinary practice of two-stage wash, is very
satisfactory and constitutes the preferred em-
bodiment of my invention. It will be un-
derstood, however, that it is perfectly prac-
ticable to wask in a single step with hot
water where this may be desirable for cer-
tain purposes. The wash liquor produced,
however, becomes progressively. more dilute -
and if all of the liquor is to be evaporated, .
the amount of water which must be removed -
is very considerably increased. For this
reason, the two-stage wash, first with dilute
liquor and .then with water, is generally
economically more advantageous, although,
of -course, my invention is not limited to
such a sequence, C '

.- .The pipe 59 and valve 60 are shown as

leading away from -the steam circuit and

- may -either lead directly to the atmosphere,

acting in the nature of an emergency valve

" to reduce an excessive pressure, for example

“in the case of temporary stoppage in the pipe
41, or the pipe 59 may be.connected to other

apparatus in the pulp mill which requirés ex-.

haust steam for heating purposes. Thus,

for example, a certain amount of steam may
be led through the pipe 59 into drying rolls -

where the pulp-produced is made into rolls

“for shipment or where a paper mill is com-

bined with the pulp mill. = Other apparatus

requiring steam heat may also be comnected

to the pipe 59, such as for example, liquor
heaters and the like. In'a similar manner,
any steam passing out through the pipe 54

.may be utilized for further heating. In
fact, excess steam may be tapped off from:
"any portion of the exhaust steam circuit

shown and utilized for heating or for any
other purpose. ' ’ »
- It should be noted that in the drawing th
arrangement of steam pipes is shown purely

‘diagrainmatically and in no sense indicates
the structural "placement. - Thus, for ex-

ample, the steam pipe 41 passes to a lower

‘level than the heaters in tanks 23 and 24 in

order to 6bviate a confusion of piping. In

_practice, of course, the piping will usually .
‘be ‘arranged so ‘that there is a steady slope
in order to provide for proper drainage of-

‘condensate -or, if a steam pipe passes . as

70

7

20

shown diagrammatically in the drawing. .

suitable condensate traps must be provided
. In general, it should be understood that
in an actual installation, the arrangement of
piping and other accessories will be dictated

‘by the same conditions as in an ordinary in:

stallation and the present drawing is in-
tended ‘merely to schématically indicate-the

95

100

steam circuits, without in any sense limiting -

the apparatus placement or structural de-
sign. ~ e S :
Coil heaters are shown in tanks 23 and 24
and for many purposes, these heaters are
very satisfactory. However, the liquor and
water in-tanks 28 and 24 may be heated by
direct injection of steam or by a combination
of direct injection-and indirect heating by
inqeans of steam coils, steam jackets or the
ike.
may also be used, for example, indirect heat-
ing in tank 23 and steami injection in tank 24.
This system has the advantage thac the hot:
condensate in tank 24 is added to the volume
of hot water therein. -It, however, possesses
the disadvantage that excessive steam flow

_may cause flooding of the {ank. These re-

spective advantages.and disadvantages of
various direct and indirect steam heating
means are, of course, well known and the
best. combination for any particular plant
will naturally be determined in each indi-
vidual instance.by the operating conditions
and the present mvention is not limited to
any particular neating design or arrange-
ment. E : co

A combination of these two methods

115

120

It is usually unnecessary to hea the liquoi- A

in tank 22, but in some cases, particularly

where & large number of digesters are used 1
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and the tank 22 may be of considerable size,
it may be desirable to heat the liquor in this
tank by the exhaust steam and a suitable
heater -may be incorporated therein.
course, an indirect heater is preferably used
as steam injection would result in.dilution
which is'the very ‘thing to be avoided as all
of the water thus introduced would have
to be finally evaporated. L

. Other modifications'of operation of my

invention will ‘be clear to those skilled in

" the art and are included within the scope of

15

the invention.

" ‘The charges of wood
steam pressure and the like may be substan-
tially the same in my improved process as

_in the ordinary. processes which are at

25

res-
ent practiced in producing soda and suIl)fate
pulp. - Thé more rapid circulation which is
possible by means of the present invention,
however, frequently permits a shorter cook-
ing time or a reduction in liquor concentra-
tion or amount or both, the savings varying,
of course, with the quality of pulp:desired
and it is an advantage of the present in-
vention that pulp of a given .quality can be
produced from any given grade of wood with

" a minimum of cooking time and liquor

30

35

strength. . The particular balance of these
factors will be determined by the puip qual-
ity desired and by the value of time saved in
cooking. It is an advantage of the present
invention that it is adaptable to mills of the
most varied design and can.be fitted in with
advantage in plants having operating condi-

tions of the most -varied kind.

. 40

45

What is elaimed as new is: :

1. The method of cooking cellulosic mate
rial which comprises subjecting the material
to the action of a chemical liquor in a di-
gester, ‘circulating' the liquor by .neans of
steam, and continuously maintaining such
circulation by bleeding steam from the di-

gester, said steam being utilized to heat the.

first effect of an evaporator and passing the

- liquor after completing the cook through

50

* gester, circulating the liquor

80

said evaporator. - 4

2. The method of c¢ooking collulosic mate-
rial which comprises subjecting the material
to the action of a chemical liquor in a di-
y means of
steam, continuously maintaining such circu-

' lation by bleeding stéam from the digester,

said steam being utilized to heat the first
effect of an evaporator, and passing said
liquor without considetable cooling into said
evaporator. - i : o

3. The method of producing pulp which

comprises cooking celtulosic material in a:

digester with a chemical liquor, circulating
sald liquor by means of steam, maintaining

.a continuous circulation -by bleeding steam

from the digester into the first effect of an
evaporator,  continuing the bleeding until

the cook is completed, blowing steam from

of

cﬁips and liquor,

1,645,754

the digester into the evaporator, removing A

the liquor from the cooked material, and

liguor through the evaporator.
4. The method according to claim

'3’in

which the pulp is washed in the digester.at’

a temperature sufficiently elevated to pre-
vent setting -of lignin to a substantial extent.
5. The method according to claim 8 in

.which the pulp is washed in the digester first

with dilute wash liquor and then with water
at a temperature sufficiently high to prevent
substantial setting of lignin, the concen-

-without substantial cooling passing said

70

7

trated wash-liquor produced from the first .

stage being - mixed with the spent. liquor
drained from the chips and passed through
the ‘evaporator. '

6. The method according to claim 3 in
which the pulp is washed in the digester first

“with dilute wash liquor and-then with water

at a temperature sufficiently elevated to pre-
vent substantial setting of lignin and caus-
ing the steam bled an
gester in excess of the evaporator. require-
ments to pass in heat -exchanging relation
with the dilute wash liquor and with the
wash water whereby they are heated up. to
an elevated temperature. o

7. The method according to claim 3 in
which the spent cooking liquor after removal

from the digester is permitted to expand tg-
a lower pressure without substantial cool-

ing whereby steam is evolved, and passing
saild steam through the steam portion of the
evaporator. ’

8. Apparatus for cooking cellulosic ma-
terial comprising in combination a digester,
a -perforated partition in said -digester
separating it into a chip chamber and
chamber, a source of steam under high pres-
sure, means for introducing said steam into
the chip chamber, means for causing said

blown from the di-

100

Tiquor ‘

105

steam to inject liquor from the liquor.cham- .

ber into the chip chamber, a steam bleeder
pipe connected to the upper portion of the

-chip chamber, a valve, said bleeder pipe

connecting to the steam space of the evapora-
tor,  and means for continuously bleeding
steam into the evaporator whenever the

pressure differential between - the steam

source and the digester drops below & pre-
determined minimum. .

9. An apparatus according to claim 8 in
which means is provided for drawing off
liquor from the liquor chamber of.the di-

gester and introducing it without substan--

tial cooling inte the evaporator. : )

110

‘120

10. Apparatus according to claim 8 ‘in -

with a reducing valve. - S
‘11. Apparatus, according to claim 8 in

which a steam bleeding pipe is provided

which ineans. are provided for introducing .

washing fluid into the chip chamber. . -

12. Apparatus for ccoking cellulosie ma- .
terial comprising in combination a digester

-

125

130 -
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provided with a perforated partition divid-
ing it into. a chip chamber and a liquor
chamber, a source of high pressure.steam
connection from said steam- source through
an injector into the upper portion of the
chip chamber, means for causing liquor to
flow from the liquor chamber into the in-
jector, an -evaporator, a steam bleeding con-
nection between the chip chamber and the
evaporator, means for effecting continuous
bleeding whenever the pressure differential
between the steam source and the digester
interior falls below a predetermined mini-
mum, means for blowing ‘steam into said
evaporator, means for introducing washing
fluid into the chip chamber, means for with-
drawing liquor from the liquor chamber and
intreducing it into the evaporator without

substantial cooling, pipe connections between
the steam space of the evaporator and wash
liquor heaters, and means for causing steam
bled or blown to pass through said heaters
whenever the steam supply is in excess of
the requirements for heating the evaporator.
13. Apparatus according to claim 12 in
which a reducing valve is provided in the
steam bleeding pipe between the digester
and the evaporator, and an automatic valve
i1s provided in the connection between the
evaporator and the wash water heaters, said
valve being opened by a steam pressure in
excess of that required for operation of the
evaporator. ' :
Signed at Willsboro, N. Y., this 6th day
of September, 1926. '
’ WALLACE H. HOWELL, J=.

7‘ .

20

25

30



