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This ‘invention relates. to process and
apparaius for digesting or cogking fibrous
naderial and more particularly to the ecir-

cteation of (he cooking liquor used in the

treatiwent of the fibrous material in the
wanufacture of pulp.

Sueh materials are now {reated with vavi-
ous cooking liquors for the purpose of re-

moving the substances which encrust the fibre -

in a manner well known in the urt, and in
processes kuown to me mch time is con-
sumed in the accomplishinent of the desired
result. T 'have vound that (he most effective
application of the cooking Liquor is obtained

. by cireulating the liquor, or in other words

keeping it in motion, which causes u mix-
ing- of the reagent employed and the extrae-

tives liberated from the material being

treated, which reduces tle period of the
cook and ‘materially improves the product.
It is thus an ohject of this inventien to

.provide - process and apparatus in which

the cooking liquor is breught into contact,
with the material under treatment in an
effective manner in ovder to make full use
of the digesting properties of the Liquor iu
the-cook. .

- A further object of the invention is (he
provision of a process and apparatus for
regulating the temperature of the digesting
liquor withont the addition of cxcoss steam
to the digester or exposing the liquor ta the
atmosphere.

Another object of the invention is the
provision of a simple process and apparatus
for circulating the ligquor and causing it to
effectively ‘enter the ‘material being treated.

The objects and advantages will appear
from the detailed description in the specifi-
cation and will be particularly pointed out
in the claims. . ’

For a clear understanding of the inven-
tion, reference is made to the accompanying
drawing. whicly illustrates one form of ap-
paratus for carrving out the process,

Tn the drawines |
in whiel fhe fibrous malerial in the desived
form is treated. A pipe 2 havinge therein
a vidve 3 connects ihe punmp 4 to the lower
end of the digester. A heater § of any de-
sired type. is connected to the pump by
means of « pipe 6 and to the discharge end
of the heater is secured a pipe 7 having a
valve 8. This pipe 7 discharges inty the
lower end of the digester at a tangent to
the conical surface theredf. 'A suitable

raise the temperature to the

raised as
illustrates a digestor -

Renewed May 24, 1927,

screen (nol shown)
material from enlering. the pipe 2 and e
pipe 7 is provided with g perforated nazzle
9. A further pipe fo having a' valve 11
cannects the heater with (he Ldp portion of
the digester above (be level of the charge
therein, , L

[u the cooking of such waterials it s very

desirable that (e caoking liguor came ity

inthmate contaet with (he particles ‘of the
malerial in order that the desived redetiofs
may take place in a minimum of time. | Ti;
the nsunl cooking processes it is customary
to immerse the material in the conlingy
liquor and admit stenin {o the digrester Lo
desired peint,
[ have found tmt improved results are olr.
tained. by periodicaly or continuously with-
drawing a portion of the liqitor: fron the

Liottom of the digester by means of the
punip 4, raising (he temperature of this por-

fion of liquar in the henfer 5 and then fore-
ing it into the lower ronical poftion of: the
digestor in a (angent il manuer, of part- of
the Liquor may he veturned to the top of -the
digester hrongh tlio pipe 10, - R

This treatment not only raises (he tern-

perature of the cooking liuor but catses n

cireulation and aeitalion within the cliarge

of material which hrings (he hentod liquop:

into more infimate contact with the collx of
the materis? and permits the more ready ex-
traction of the resinous and gummy sub-
stances X.onr the fibres of the material. It
will be apparent that by forcing the heated
licquor into the conical
in the manner specified, a swirling upward
circulation of the lignor and charge will be
effected in the outer portion of ‘the digester
with a downward flow at the centre. This

circulation and.agitation of the liguor and’

charge tends to hasten the cook and to give
more uniform vesults: throughout the entiro
chaved. T addition, the -temperature is
desired without undue dilution of
the treating liquor,

Meveover, T have found that an effective
civeulation of lignor may be effected in the

digester, without the nse of the pump.
When the Tiquor flows into the heater it
temperature is quickly raised and this rise

prevents the fibrous
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portion of the digester -
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in temperature causes the liquor to flow

through the ontlet of the heater to the di.
gester, thus causing circulation of the liquor
as well as securing the required temperature
without dilution of the liquor.
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cient, liquor will be

2

Furthermore, by closing the valves 8 and
11 without operating the pump, the heater
will become filled with liquor and when the
pressure in the heater, due to the rise in
temperature of the liquor. therein, is suffi-

%orced back into -the

" bottom .of the -digester with the result of

10

keeping the liquor, consequently the material

being ‘treated, in movement, which greatly
assists in caasing thorough mixing of the re-

- tained gases and solvents with the extractives

“'liberated from the material under treatment.

15

I claim: - .
- 1. A process of digesting fibrous material

‘which consists in treating the material with

u cooking liquor in a digester, withdrawing
a portion of the liquor from the bottom of
the digester, raising the temperature of the
withdrawn portion of -liquor and returning

. it-to the lower conical part-of the digester,

and there releasing it in & manner to cause

~agitation ‘without any substantial compact-
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ing of the charge. S

9. A process of digesting fibrous material
which. consists in cooking-the material in a
digester with a liquor, withdrawing frow
the bottom of the digester a portion of the
liquor, passing it through a heater to raise
its temperature and forcing the heated liquor
into the lower conical partof the digester
to cause effective agitation and penetration
into the charge of materinl. .

3. A process us defined in cleim 2 wherein

“the heated withdrawn_portion of liquor is.

ﬁ""‘l,“- a -swirling upward circulation in the
ottom portion of the digester.. .

4. In a process of digesting fibrous ma-

" terial circulating cooking liquor from' the

bottom of the digester throngh a heater and
back to:the lower part of the-digester to
cause a movement of the liquor and.material
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immersed therein in order to hasten the coolk,
the circulation being such as to affect sub-
stantially the whole charge.

5. In o process of digesting fibrous ma-

46

terial the step -which copsists in_producing .

in the lower conical portion of the digester
a swirling movement -of the-liquor.

6. In a- process of digesting: fibrous ma-
terial im & digester the steps which consist
in permitting liquor to flow from the bottomn
of the digester to a heater and rapidly rais-
ing the temperature of the liquor :in the
heater to create pressure therein to force
the heated liquor buck to the bottom of the
digester. ST :

7. An apparatus for digesting fibrous ma-

‘terial which consists of a digester, a pump

connected. to the lower end of tho digester,

a heater connected to the discharge end of

the said pump and a pipe connecting said
heater to.the lower conical portion of the
digester in « tangential manner. g
8. An apparatus for digesting fibrogs ina-
terial having in combination a digester and
a heater, o connected to the digester as.to
be adepted to canse a circulation 6f Hquor
from the hottom of the digester back to the
lower conical portion of the digester in &
tangential manner. - .
9. A digester for cooking. fibrous materia)
having in combination means for admitting
fluid to the lowét conical portion of the said
digester, said means being connected to the
digester in ‘s tangential manner.- :

i

- 10. An apparatus as defined in claim 9.

having means for circulating a portion of
the heated liquor to the top of the digester
substantially as described. R

TIn testimony whereof I affix my signature.

FREDERICK K. FISH, Jr.



