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'CONTINUOUS PROCESS AND APPARATUS
" FOR PULPING FIBROUS MATERIALS

_Carl E. Braun, Vancouver, and Alrik H. Lundberg,
Seattle, Wash., assignors to Chemipulp Process,
Inc,, Watertown, N. Y., a corporation of New

York

Application April 19, 1932. Serial No. 606,255

38 Claims.

This invention relates to improvements in proc-

esses and apparatus for digesting fibrous mate- -

rial such as wood chips, and for the bleaching
and washing of wood pulp.

One of the objects of the invention is to pro-
vidé a continuous cooking and washing, or cook-
ing, bleaching and washing system for use in
the production or treatment of all chemical
pulps. .

Another object is to provide a suitable appa-
ratus by which fibrous material- may be digested
with different kinds of chemical liquors in dif-

ferent units of the apparatus, and by which the.
fibrous material may be washed in one unit after

it has been digested in a previous unit with one
kind of chemical liquor, and before it is digested
in a following unit with another kind of chemi-
cal liguor. .

With the foregoing objects outlined and with
other objects in view which will appear as the
description proceeds, the invention consists in the
novel features hereinafter described in detail,
illustrated in the accompanying drawings, and
more particularly pointed out in the appended
claims, :

In the drawings, :

Fig. 1 is a diagrammatic view of the complete
apparatus. o ’

Fig. 2 is a side elevation partly in section, of
the first two units of the apparatus and their
associated equipment.

Pig. 3 is an elevation of the last two units of

~ the system and their associated equipment.

35

Fig. 4 is a vertical sectional view on the line

4—4 of Fig. 2. . :
PFig. 5 is a diagrammatic view of an electric
device for controlling the apparatus. .
Fig. 6 is a similar view of the wiring arrange-
ment of such apparatus.
Referring first to Fig. 1, it will be noted that
the apparatus consists -of a number of units or
closed drums 6, 7, 8, 9 and 10, arranged in

" series. .

60

. ing up of chips and cooked pulp, and is pro--

55

The first unit has a chip inlet conduit 11 pro-
vided at its admission end with a measuring valve
12 which receives the chips or other florous ma-
terial from a hopper 13. Other conduits 14,
15; 16 and .17 connect the units in series whereby
after the fibrous material has been treated in
one drum or tank, it can be introduced into &
succeeding one. Each of the conduits 11, 14,
15, 16 and 17 flares downwardly to prevent hang-

vided with a pair of valves 18 and 19 to permit
feeding of material through the system without

(CL 92—1)

affecting the temperature or pressure conditions
existing in any one of the units.

The fresh treating liquor is introduced into
the units by way of valved pipes 20, and of
course, if the same kind of cooking liquor is to 60
be used in two or more of the units, the pipes
20 may be connected to a common header through
which the liquor flows.

The liquor introduced at 20 info each unit 6,

7, 8.and 9, is forced by a pump 21 through an 66
indirect heater 22, and after it i heated, it
passes by way of a valved pipe 23 into the upper
portion of the unit. Liquor is drained from each
unit into a recirculating pipe 24 wlich may re-
turn some or all of it to the pump of that unit. 70
We prefer, however, to provide each pipe 24 with

a valved outlet 25 to allow discharge of some or
all of the treating liquor when desired.

All of the heaters 22 are connected by valved
branch pipes 26 to a steam header 27, and the %
lower ends of the heéaters are .connected by
valved branches 28 to a condensate header 29
that may be used for returning the hot conden-
sate back to the steam generating boiler (not
shown). 80

As indicated in Fig. 2, each of the units or
drums is provided with & rotatable worm or feed-
ing serew 30, and these worms are positioned
on rotatable shafts 31, and driven through the
instrumentality of reduction gearing 32 by an 85
electric: motor 33. . All of these motors may re-
¢eive current from lead wires 34 and 35.
 Each worm, as indicated in Fig. 2, is perforated
as at 36 to permit circulation of the treating
liquor through the drum, and each drum is pro- 20
vided near its outlet end with a weir 37 over which
the fibrous material is forced by the worm.

The valves 18 and 19 may be controlled by any
suitable means, for example, by the device illus-
trated in Figs. 5 and 6. In this arrangement, the 86
shaft 31 of the second cooker is provided with a
sprocket wheel 75 that drives a sprocket chain 76.
This chain in turn drives a sprocket wheel 77,
fixed to & shaft 78. ‘This shaft carries pairs of
contact disks or wheels 79 and 80, and the num- 100
ber of pairs corresponds fo the numbers of the
valves 18 and 19. Each of these valves is pro-
vided with a piston 81, operating in a steam cyl-
inder 82. Steam is fed to the cylinder through
a pipe 83, and the exhaust steam returns to the 105
heater (not shown), by means of & pipe 84. A
rocking valve 85 controls the feed and discharge
of steam, and the lever 86 of this valve may be

‘moved in opposite directions by solenoids 87 and

88 interposed in e_lectric circuits which are opened 110
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~ and closed by the contactor wheels 79 andvso.
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It will be understood that when the contactor
wheel 79 closes the cireuit through the solenoid
87, the valve 85 will be moved in one direction,
and when the contactor wheel 80 closes the cir-
cuit through the solenoid 88, the valve will be
moved in the opposite direction. ‘

By the use of such & control mechanism, it
will be evident that all of the valves 18 and 19
throughout the system, may be operated in
proper sequence,

Referring to the operation of such apparatus,
it will be noted that the valve 12 is of the ro-
tatable type, and it may be constantly or inter-
mittently rotated for automatically feeding the
chips or the like into the pipe 11. As this auto-
matic chip feeder is divided into quarters, two
sides are open and two sides are closed. As the
valve revolves, one of its chambers fills with
a determined amount of the fibrous material to
be cooked, and as the valve revolves, this amount
is discharged into the pipe 11 and on top of the
sliding valve 18. This valve then opens while the
second valve 19 remains closed to hold the pres-

sure in the first chamber or unit 6. After the-

first valve has discharged its burden, it closes,
and then the second valve opens and discharges
the chips into the first unit 6. )
At this point it will be noted that the measur-
ing valve 12 and the first and second valves 18

and 19 of each of the conduits are operated in a

-definite sequence, either by hand or by an auto-

matic control shown in Figs. 5 and 6.

After the valve 19 dumps its burden ‘into the
unit 6, this valve closes, .

A detérmined amount of fresh hot cooking lig-
uor is added by way of -pipe 20 during each open-
Ing of the second valve 19, This liquor enters
Just back of the circulating pump.21 which draws
the liquor out of the side or bottom of the unit.
The pump discharges to the high velocity heater
22, and the hot liquor leaves this heater and is
admitted to the head of the unit 6 just berow
the valve 19, ‘ )

The chips or other fibrous material in the con-
tinuous cooker 6 are slowly moved from the en-
tering end of the cooker to the discharge end,

- and this is accomplished by the worm or slowly

50

e
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revolving screw 30. 'The worm may have in addi-
tion to the perforations, blades 41 to agitate the
material undergoing cooking.

Such worm conveyor is driven at a relatively

slow speed by the direct current motor 33 through.

the reduction gear set 32. It has been found best
to use a direct current motor as it permits better
speed regulation and a wider range of speeds.
We recommend the use of g standard paper ma-
chine electric drive, as this gives better regula-
tion between the cookers, and also group speed
range,

Each unit has on its shell, outlets conveniently

arranged for the attachment of temperature and
préssure gauges 42 and 43. Provision is also
made at the outlet end of each unit, as indi-

> cated at 44, with the exception of the last one,
- for the connection of a gas relief line.
sage of gases through such lines may be regulated

The pas-

by suitable control means responsive to
sure existing in the units.

the pres-

During operation, the chips or other fibrous .

materials are moved forward until they reach
the outlet end of the cooker, and then they are
forced over the top of the bulkhead 37 with a
certain amount of liquor and dropped on top of
the valve 18 in the conduit 14, At this time, both

'1,988,802

valves 18 and 19 in the conduit 14 are closed.
When a determined amount of the partly cooked
contents and liquer are deposited on the valve 18,
it is opened and this amount is dropped on to
the valve 19, after which the valve 18 of this
conduit is closed. Then, when the valve ‘19 of
such conduit is opened, this partly cooked ma-
terial and such liquor are dropped into the unit
7, which can be actuated at a higher or lower
pressure than exists in the unit 6. ] ]

The operation from here on is exactly the same
for each cooker, regardless of how many cookers
are used, and also regardless of the ‘pressure ex-
isting in the various cookers. »

‘The last unit 10 which may be called the dis-
charge drum, is the same internally as the previ-
ous ones, but it has a row of inlets 45 at its top
to admit water from a manifold 46 for the pur-
pose of condensing steam, gases, etc. 'The bot-
tom has a row of outlets 47 joined to a discharge
manifold 48 which can be used to drain the lig-
uor for reclaiming if necessary. By arranging
suitable valves 49 and 50 in the discharge con-
duit 50, the unit 10 can be kept under pressure
if desired.

From the pipe. 50a, the stock is dumped con-
tinuously into a chest or over a washer, and
thence to a knotter and the conventional rifflers,
flat screens, etc. '

In operating the apparatus, we prefer to drive
the worm conveyor of the unit 6 faster than the
worm of the unit 7, and so on. The reason for
this is that as the chips cook down, we want to
keep each cooker as full as possible for best
results. .

This system, regardless of size, can be con-
‘trolled by a single operator from the chip bin
to the screens. In commercial operation, an

operator can be stationed at the last cooker, and’

before him will be a control board showing the
cooking procedure in the various units by tem-
perature and pressure gauges. The operator can
have an electrical master control on this board,
whereby he can control the speed of the conveyor
worms of all the units at his will. For his ob-
servation, a certain portion of the cooking liquor
from each of the cookers can be circulated down
to this control board and be passed through a

visible glass on the hoard before it is returned’

to the cooker. A drain cock may also be placed

" below each such indicator for sampling and test-

ing. A cock may also be used for testing the
fresh cooking liquor. It is also advisable to have
the shift pulp tester located at such control board,
80 as the pulp comes out of the last unit, the
observer can immediately give his results to the

-man in charge of the cookers. '

In actual practice, we intend to pass the relief
fluids from the connections 44 to an accumulator
containing acid. liquor for the purpose of pre~
heating and breconditioning such liquor. Such
accumulator will have a heater attached so that
the liquor drawn off for the cookers will always
be of the same temperature. Consequently, the
heater 22 of any particular unit, will heat the
preheated liquor-up to the desired temperature.
The temperature of each liquor heater is kept
constant by the use of proper temperature con-
trols and thermometers controlling the amount
of steam entering the heater through the pipe
26. Such a control is indicated diagrammati-
cally at 51. '

. With this system, it is possible to maintain
‘positive pressures. and temperatures in each
cooker regardless of the temperature and pres-
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sure existing in any other cooker, and to still

" be able to admit the material undergoing cook-

ing from one chamber to the next without dis-
turbing the individual pressures and tempera-
tures. Furthermore, this system has the ad-
vantage of making any class of pulp possible,
simply by changing the cooking time and the
strength of the cooking liquor. This it is possible
to do instantaneously. )

In addition, this system will make a far su-
perior grade of Mitscherlich pulp. Theé pulp
will always be uniform, and a greater yield of
pulp per ton of raw material can be obtained.

It is also possible with our apparatus to reclaim
the liquor for further refining and reuse. Due
to the indirect method of heating which we em-
ploy, the cooking liquor will not be diluted with
condensed steam, and.consequently, the cooking
time can be shortened. By using external heat-
ers, the steam consumption is lowered, as the
condensate from the heaters can be returned to
the steam -plant for direct admission to the
boilers.

There would be no objection ‘to having our’
system located in the immediate vicinity of any -

town, as there are no gases to liberate to the
atmosphere, as they. are condensed in:the last
unit 10, and such condensation may be carried
out continuously.

The metal of each cooker can be made of the

proper ma‘erial to withstand the corrosive action
of the cooking liquor. Chromium nickel steels
that are now available are highly resistant to
the acids and alkalis used in producing chemi-

cal pulp. Therefore, our method is feasible from -

the point of materials available for the construc-
tion of the apparatus, and further, the complete
cost of a large daily tonnage plant will be very
much smaller than plants in use today, particu-
larly as the sulphite process, when practiced with
our system, will not require the use of any acid-
proof lining, and the system for this purpose can
be built in such small units that it is easily con-
structed of available materials. It would be im-
possible to huild a sulphite digester of the sizes
now commonly used of chrome nickel steel, as
it would be impossible to heat treat such chrome
nickel steel after the digester was erected.
‘Therefore, all prior digesters are constructed of

. fange steel plates riveted together and lined with

an acid-proof lining. Drums, in accordance
with our invention, do not require any acid-proof
lining, and as the system has large capacity, even
with the use of small units, the apparatus is very
economical and uses up less space.

If desired, the same cooking drums can be ap-
plied to bleaching, as our construction makes it
possibie to use the most injurious chemicals with
no drastic effects to the operators.

It will also be observed that we effect a saving
in initial cost, asit is unnecessary to have more
than one chip bin, and this need only hold an
amount equal to about half the capacity of one
of the units a* any one time.

‘There are no blow pits to take care of in our
system with a loss of good stock through the
drainer bottoms. This system will be of consid-
erable advantage in the new two, liguor process
which has promises of cooking Douglas fir, using

" the sulphate or soda liquor first, then washing in

one of the chambers, and continuing the cook-
ing by.the sulphite process in one or more of the
following units. In such operation, some of the

units are used as sulphate cookers, and the sul-"

phate liquor is drawn off from those units for

3

reclaiming. Then the stock is washed in a suc-
ceeding unit and after that it is put through the
sulphite process in a later unit or units. There
is. no limit'to the possibilities this system has in
any liquor combination.

This method of cooking and our apparatus also
can be used in cooking either sulphite, soda, sul-
phate; or kraft pulp. In fact, it can be used for
any chemical method of pulpmg material con-
taing cellulose.

While we ‘have described our process and ap-
paratus in such manner that they may be read-
ily understood by those skilled in the art, we are
aware that changes may be made in the details
disclosed, without departing from the spirit of
the invention, as expressed in the claims.

What we claim and desire to secure by Letters
Patent is:

1. A continuous process for the chemical pulp-
ing of fibrous materials, comprising feeding the

-material through a plurality of superposed di-

gesting chambers, subjecting thé material in
each chambeér to contact with a heated chemical

liquor, maintaining the material in each cham-

ber at -a determined pressure independently of
the pressure existing in the other chamber, and
dropping ‘the material from the upper to the
lower chamber,

2. A continuous process for the chemical pulp-
ing of fibrous materials, comprising feeding the
material through a plurality of superposed di-
gesting chambers, subjecting the material in
each chamber to contact with a heated chemical
liquor, maintaining the material in each cham-
ber at a defermined pressure independently. of
the pressure existing in the other chamber,
dropping the material from the upper to the
lower chamber and circulating the chemical
liquor through the fibrous material in each
chamber.

3. A continuous process for the chemical pulp-

ing of fibrous materials, comprising feeding the

80

85

[l
[

122

120

material through a plurality of digesting cham-

bers, subjecting the material in each chamber to
contact with a heated chemical liquor, main-
taining the material in each chamber at a deter-

123

mined pressure independently of the pressure -

existing in the other chamber, and circulating
the chemical liquor in an endless path and

through the fibrous material in each chamber. 1

4. A continuous process for the chemical pulp-
ing of fibrous materials, comprising feeding the
material through a plurality of digesting -cham-
bers, subjecting the material in each chamber to

contact with a heated chemical liquor, main-.

taining the material in ‘each chamber at a pre-
determined pressure independently of the pres-
sure éxisting in the other chamber, circulating
the chemical liquor in an endless path and
through the material in each chamber, and heat-
ing the liquor in 1ts travel along said endless
path.

5. A continuous process for the chemical pulp-
ing of fibrous materials, comprising feeding the

material through a plurality of digesting cham- 1

bers, subjecting the material in each chamber
to contact with a heated chemical liquor, main-
taining the material in each chamber at a deter-

‘mined pressure independently of the pressure

existing in the other chamber, circulating the
chemical liquor in an endless path and through
the fibrous material in each chamber, and heat-
ing the liguor in its travel aleng said endless
path, but outside of the chamber.

6. A continuous process for the chemical pulp-

150
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ing of fibrous materials, comprising feeding the
material through a plurality of digesting cham-
bers, subjecting the material in each chamber to
contact with a heated chemical liquor, maintain-
ing the material in each chamber at a deter-
mined pressure independently of the pressure
existing in the other chamber, and indirectly
heating the chemical liquor exteriorly of the

chamber before introducing the liquor into the

chamber.

7. A continuous process for the chemical pulp-
ing of fibrous materials, comprising feeding the
material through a plurality of digesting cham-
bers, subjecting the material in each chamber to
contact with a heated chemical liquor, main-
taining the material in each chamber at a pre-
determined pressure and temperature inde-
pendently of the pressure and temperature ex-

1isting in the other chamber, and circulating the

chemical liquor through the fibrous material in
each chamber while the fibrous material is mov-
ing through the chamber. .

.8. A continuous process for the chemical pulp-
ing of fibrous material, comprising feeding the
material through a plurality of digesting cham-
bers, subjecting the material in each chamber to
contact with a heated chemical liquor, maintain-
ing the material in each chamber at a determined
pressure independently of the pressure existing in
the other chamber, circulating the chemical liquor
in an endless path and through the material in
each chamber while the fibrous material is moving
through the chamber, and heating the liquor ex-
teriorly of the chamber while the liquor is circu-
lating in said endless path. . .

9. A continucus method of chemically pulping
fibrous material, comprising positively moving
such material through a digesting chamber main-

.tained under super-atmospheric pressure, adding

raw fibrous material substantially continuously to
the inlet end of said chamber, discharging ma-
terial which is at least partially cooked substan-
tially continuously from the outlet end of the
chamber, circulating hot chemical liquor at a pre-
determined temperature in an-endless path and
through the chamber while the fibrous material
is being nfoved through the chamber, and heating
the liquor exteriorly of the chambher. ’

10.' A continuous method of chemically pulping
fibrous material, comprising positively moving
such material through a digesting chamber main-
tained under super-atmospheric pressure, add-
ing raw fibrous material substantially continu-
ously to the inlet end of said chamber, discharg-
ing material which is at least partially cooked sub-
stantially continuously. from the outlet end of
the chamber, circulating hot chemical liquor in an

. endless path and through the chamber while the

70

fibrous material is being moved through the
chamber, and continuously heating the chemical
liquor exteriorly of the chamber as it travels in
sald endless path. S .

11. A continuous method of chemically pulping

fibrovs material, comprising positively moving

such material through a digesting chamber main- .

tained under super-atmospheric pressure, adding
raw flbrous material substantially continuously
to the inlet end of said chamber, discharging ma-
terial which is at least partially cooked substan-
tially continuously from the outlet end of the

chamber, circulating hot chemical liquor.in an-

endless path and through the chamber while the
fibrous material Is being moved through the

* chamber, and continuously heating the chemical

(]

liquor indirectly and exteriorly of the chamber .

1,988,803

while the liquor circulates in said endless path.

12, A continuous method of chemically pulping
fibrous material, comprising positively moving
such material through a digesting chamber main-
tained under super-atmospheric pressure, adding
raw fibrous material substantially continuously
to the inlet end of said chamber, discharging ma-
terial which is at least partially cooked substan-
tially continuously from the outlet end of the
chamber, circulating hot chemical liquor in an
endless path and through the chamber while the
fibrous material is being moved through the
chamber, and indirectly heating the chemical
liquor exteriorly of the chamber while the liquor
circulates in said endless path.

13. A continuous method of chemically pulping
fibrous material, comprising positively moving
such material through a digesting chamber main-
tained under super-atmospheric pressure, adding
raw fibrous material substantially continuously

. to the inlet end of said chamber, discharging ma-

terial which is at least partially cooked substan-
tially continuously from the outlet end of the
chamber, circulating hot chemical liquor in an
endless path and through the chamber while the
fibrous material is being moved through the
chamber, and adding fresh chemical liquor to the
circulating liquer.

14, A process for chemically pulping fibrous
material, comprising introducing cooked fibrous
material and cooking liquor in hot condition into
a chamber, and introducing a combined washing
and cooling fluid into the chamber for cooling the
fibrous material to a predetermined temperature
and condensing any gases or vapors tending to

separate from the hot liquor.

15. A process for chemically pulping fibrous
material, comprising introducing cooked flbrous
material and cooking liquor in hot condition into
a chamber, introducing a combined washing and
cooling fluid into. the chamber for cooling the
fibrous material to a predetermined temperature
and condensing any gases or vapors tending to
separate from the hot liquor, and continuously
moving the flbrous material through said cham-
ber while it is subjected to the cooling and wash-
ing fluid.

168. In a process of the character described,
positively and substantially continuously moving
a stream of fibrous material through a chamber,
simultaneously .circulating a chemical treating
lquor in an endless path through the material in
said chamber, and heating said liquor exteriorly
of the chamber without mixing steam with the
liquor.

17. In a process of the character described,

positively and substantially continuously moving

& stream of fibrous material through a chamber,
simultaneously circulating a chemical treating
liquor in an endless path through the material in
sald chamber while maintaining the chamber
under superatmospheric pressure, and heating

-said lquor exteriorly of the chamber without

mixing steam with the liquor.

18. In the chemical pulping of fibrous material,
feeding said flbrous material through a series of
superposed chambers, cooking said material in
the first chamber with a hot chemical cooking
liguor, then dropping the material into a lower

.cne of the chambers and cooking said material

subsequently in the last mentioned one of the
chambers with a different kind of chemical cook-

ing liquor. _ ,
19, In the chemical pulping of fibrous material,
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bers, cooking the material in the first one of the

chambers with a chemical cooking liquor, after-
wards washing the material in a succeeding one
of the chambers with a washing liquid, and after-
wards again cooking the fibrous material in a

further one of the chambers with a different kind -

of chemical cooking liquor than that used in the
first chamber. ‘

20. In the chemical pulping of fibrous material,
continuously feeding such material through a
series of connected chambers, circulating a hot
chemical cooking liquor through the first cham-
ber while the material is passing through the

- same for initially cooking the material, washing

15

the material with a washing liquid while the
material .is passing through a second chamber
of the series, and cooking the material in a third
chamber of the series by circulating a hot differ-

. ent kind of chemical liquor through said third

20
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chamber while the fibrous material is passmg
through the third chamber. :

21, An apparatus for digesting fibrous ma-
terial, comprising 'a series of chambers, each
having an inlet and an outlet, conduits connect-
ing the outlets of certain of the chambers to the
inlets'of certain of the other chambers, valves
in said conduits for maintaining the pressure in
each chambei independently of the pressure
existing in any other one of the chambers, a con-
veyor in each chamber, and means for introduc-
ing a treating liquor into each chamber and for
discharging said liquor from the chamber.

22. An apparatus for digesting fibrous material,
comprising a series of chambers, each having an
inlet and an outlet, conduits connecting the out-
lets of certain of the chambers to the inlets of
certain of the other chambers, valves in said
conduits for maintaining the pressure in each

_chamber independently of the pressure existing

in any other one of the chambers, a conveyor in
each chamber, and means for introducing a treat-
ing liquor into each chamber and for discharg-
ing said liquor from the chamber, each conveyor
being provided with means to permit the passage
of liquor through the same.

" 23. An apparatus for digesting fibrous material,
comprising a series of chambers, each having an
inlet and an outlet, conduits connecting the out-~
lets of certain of the ¢hambers to the inlets of
certain of the other chambers, valves in said
conduits for maintaining the pressure in each
chamber independently of the pressure existing
in any other one of the chambers, a conveyor in
each chamber, and means for introdueing a treat-
ing liquor into each chamber and for discharging
said liquor from the chamber, each conveyor
being in the form of a rotatable worm.

24, An appartus for digesting fibrous material,
comprising g series of chambers, each having an
inlet and an outlet, conduits connecting the out-
lets of certain of the chambers to the inlets of
certain of the other chambers, valves in said

. conduits for maintaining the pressure in each
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chamber independently of the pressure existing
in any other one of the chambers, a conveyor in
each chamber, means for introducing a treating
liquor into each chamber and for discharging
said liquor from the chamber, each conveyor
being in the form of a rotatable worm, and means

for ‘driving the conveyor of each chamber at a.

different speed from that of a conveyor of anothey
one of the chambers.

25. An apparatus for digesting fibrous material,
comprising a series of chambers, each having an
inlet and an outlet, conduits connecting the out-

-5

Jets of certain of the chambers to the inlets of

certain of the other chambers, valves in said con-
duits for maintaining the pressure in each cham-
ber independently of the pressure existing in any
other one of the chambers, a conveyor in each
chamber, means for introducing a treating liquor
into each chamber and for discharging said liquor
from the chamber, and a weir in each chamber
near the outlet end of the same.

26. An apparatus for digesting fibrous ma,teria,l
comprising a series of chambers, each having an
inlet and an outlet, conduits connecting the out-
lets. of certain of the chambers to the inlets of
certain of the other chambers, valves in said con-

“duits for maintaining the pressure in each cham-

ber independently of the pressure existing in any

other one of the chambers, a conveyor in each
chambper, and means for introducing a treating
liquor into each chamber and for discharging
said liquor from the chamber, the last mentioned

" means including a pump for circulating the

liquor.
. 27. An apparatus for digesting fibrous madterial,
comprising a series of chambers, each having an
inlet and an outlet, conduits connecting the out-
lets of certain of the chambers to the inlets of
certain of the other chambers, valves in said con-
duits for maintaining the pressure in each cham-
ber independently of the pressure existing in an-
other one of the chambers, a cenveyor in each
chamber, and means for introducing a treating
liquor into each chamber and for discharging said
liquor from the chamber, the last mentioned
means including a circulating pump and a heater
for the liquor.

28. An a.pparatus for digesting ﬂbrous ma-
terial, comprising a series of chambers, each hav-
ing an inlet and an outlet, conduits connecting

the outlets of certain of the chambers to the in-

lets of certain of the other chambers, valves in
said conduits for maintaining the pressure in
each chamber independently of the pressure ex-

isting in any other one of the chambers, a con-

veyor in each chamber, means for introducing
& treating liquor into each chamber and for dis-
charging said liquor from the chamber, and
means for venting gases and vapors from cer-
tain of the chambers.

29. An apparatus for digesting fibrous ma-
terial, comprising a series of chambers, each hav-
ing an inlet and an outlet, conduits connecting
the outlets of certain of the chambers to the in-
iets of certain of the other chambers, valves in
said conduits for maintaining the pressure in
each chamber independently of the pressure ex-
isting in any other one of the chambers, a con-
veyor in each chamber, and means for intro-
ducing a treating liquor into each chamber and
for discharging said liquor from the chamber,
the valves being arranged in pairs in each of
the conduits.

30. An apparatus for digesting fibrous ma-
terial, comprising a series of chambers, each hav-
ing an inlet and an outlet, conduits connecting
the outlets of certain of the chambers to the in-
lets of certain of the other chambers, valves in
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sald conduits for maintaining the pressure in -

each chamber independently of the pressure ex-
istiag in any other one of the chambers, a con-
veyor in each chamber, means for introducing a
treating liquor into each chamber and for dis-
charging  said liquor from the chamber, a pipe
for introducing fibrous material into the inlet of
the first chamber of the series, valves in tandem
arrangement interposed in said pipe, and means

;
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for introducing fibrous material into said pipe.

31. An apparatus of the class described, com-
prising a stationary closed chamber having -an
inlet at one end and an outlet at its opposite end,
a movable conveyor in the chamber for feeding
fibrous material through the chamber from the
inlet to the outlet, a heater, a pipe placing the
heater in communication with the chamber, a
second pipe for withdrawing cooking liquor from
the chamber, and means for forcing liquor from
the last mentioned pipe through the heater and
into the first mentioned pipe.

32. An apparatus of the class described, com-
prising a stationary closed chamber having an
inlet at one end and an outlet at its opposite end,
& movable conveyor in the chamber for feeding
fibrous material through the chamber from the
inlet to the outlet, a heater, a pipe placing the
heater in communication with the chamber, a
second pipe for withdrawing cooking liquor from
the chamber, means for forcing liquor from the
last mentioned pipe through the heater and into
the first mentioned pipe, an inlet conduit con-
nected {o the inlet of the chamber, an outlet
conduit. connected to the outlet of the chamber,
and a pair of valves in tandem arrangement in-
terposed in each of said conduits.

33. An apparatus of the class described, com-
prising a stationary closed chamber having an
inlet at one end and an outlet at its opposite
end, a movable conveyor in the chamber for
feeding fibrous material through the chamber
from the inlet to the outlet, a heater, a pipe plac-
ing the heater  in communication with the
chamber, a second pipe for withdrawing cook-
ing liquor from the chamber, means for forcing
liquor from the last mentioned pipe through the
heater and into the first mentioned pipe, and
means for rotating said conveyor. Te w :

34, An apparatus of the character’ described,
Including a closed chamber having an inlet at
one end and an outlet at its opposite end, a mov-
able conveyor in the chamber for moving fibrous
material through the chamber from its inlet to
its outlet, a manifold having branch pipes con-
nected to the top of the chamber at spaced
boints along the length of the chamber, and a
liquor discharge pipe having branches connected
to the bottom of the chamber at spaced points
along the length of the chamber, i
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35. An - apparatus for digesting fibrous ma-
terial, comprising a series of chambers, each hav-
ing an inlet and an outlet, conduits connecting
the outlets of certain of the chambers to the
inlets of certain of the other chambers, valves in
said conduits for maintaining the pressure in
each chamber independently of the bressure ex-
isting in any other one of the chambers, and
means for alternately operating the valves in
each of said conduits. :

36. An apparatus for digesting fibrous ma-
terial, comprising & series of chambers, each hav-
ing an inlet and an outlet, conduits connecting
the outlets of certain of the chambers to the in-~
lets of certain of the other chambers,. valves in
said conduits for maintaining the pressure in
each chamber independently of the pressure ex-

‘isting in any other one of the chambers, and

means for alternately operating the valves in
each of said conduits, the last mentioned means
comprising a pressure fluid operated piston.

37. An apparatus for digesting fibrous ma-
terial, comprising a series of chambers, each hav-
ing an inlet and an outlet, conduits connecting
the outlets of certain of the chambers to the in-
lets of certain of the other chambers, valves in
said conduits for maintaining the pressure in
each chamber independently of the pressure ex-
isting in any other one of the chambers, and
means for alternately operating the valves in
each of said conduits, the last mentioned means
including an electric circuit, a solenoid inter-
posed in said circuit, a valve actuated by the
solenoid, and a movable contact element for
opening and closing said circuit,

38. An apparatus for digesting fibrous ma-
terial, comprising a series of chambers, each hav-
Ing an inlet and an outlet, downwardly flared
conduits connecting'the outlets of certain of the
chambers to the inlets of certain of the other
chambers, valves in said conduits for maintain-
ing the pressure in each chamber independently
of the pressure existing in any other one of the
chambers, a conveyor in each chamber, and
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means for introducing a treating liquor into each 120

chamber and for discharging said liquor from the
chamber.
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