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UNITED STATES PATENT OFFICE.

JOHN . TOMPKINS, OF VALATIE, NEW YORX.

PROCESS OF AND APPARATUS FOR COOKRING FIBROUS MATERIALS.

Application filed April 12, ‘l919. Serial No. 289,694,

To all wham it may concern . utilize the chewieal reagents in the Tases.
Be it known that 1. Joux D, Tovrrins, a1 also desite to provide peans for reheating
citizen of the United States, residing at the gases diring sneh civenlation so that a
Valatie, in the county of Columbia and State proper temperature juay he cont inuously

8 of New Youk, have invented a certain new maintaine] within the digester,  For these 66
and useful Process of and Apparatus for purposes I provide a pipe 8 leading out of
Cooking Fibrous Materials, of which the the top of the digester which is connected
follewing is a specification. with a piunp 9 for eflecting the said cirenla.

The object of my invention Las been to tion of (he gases. To effeet the said voheat-

10 provide an uproved process of s appa- - ingy and for other purposes. 1 conneet a 60
ratus for cooking fibrous waterial, whicl ap- steam pipe 10 from a hoiler preferably in
paratus shall be simple and durable in con-  suel o way that steam will divectly enter the
siruction, and when operated aceording to puses from the digester and mpart heat to
my said process shall be efficient and eco-  said gases and. b more or less condensed

15 nomical in opcration. before reaching the pump, In the present 65
Im the accompunving drawings: instatice I have <hown the pipe 8 connceted
Figure | is an elevation of a digester em- by a pipe tEowith a T 12 or other proper

bodying my invention: and fitting and have connected the steam pipe i0
Figure 2 is o vertieal sectional view on an with the suid T. The T i connected by a

20 enlarged scale of the pumyp appearing in - pipe 13 with the pump, whiels pipe may be 70
Fig, L long or short according to the feneth of tine

I have iHustrated iy invention by that  which it is desired to fenve the gases and
embodiment which is the hest embodiment  steam intermingling before they pass into
thereof known to me: bt such embodiment  the pump, | preferably provide wovalve 15
15 to be vegarded us typical only of many i the pipe [Uand avalve 16 in the pipe 10 75
possible embodinents” and my invention, and & valve 160 in pipe 13 for the purpose
both as to the fore of the upparatus and the  of controlling said pipes und also providing
method of cooling is mol to be confined  gages 17 anid 18 for respeetively imdicating
thereto. In thustestinge my imvention T shall the pressure e the suid pipes. | preferably
30 apply it to the well known snlphite process use a prnp having some form of water pis- so

of cooking wood fibire (o wake paper. bt it ton o that the water of condensation from

is to be undersisad that my invention is ap- the steaan ol the boiler may be sed as part

plicable to many other apparvatuses and of the said piston thos affording an addi-

processes for cooking fibrous naterial. tional opportunity for the heat of the stown
35 In the tlnstrated apparatus the digester Lo be commmnunicated to (le cases from the 83

1, which may be of nsual form. preferably digester, to =erve as o medinm o dissolve

consists of a cylindrical hody havine a copt- eoridensalide vapors amd reneents which are

cal Jower end 2 and a dome-chaped top B dreiven off Trom tie wod Bhee in the cook.
A pipe 4 condiets Tive steam to the Lotton ey and vet whielt would either he harm fol
of the digester and mny Lo controlled by to the saceending operation or. at less(. ou
ralves Boand 6.0 A Blow.adt pipe 1 ocnables woubd dilite the onses which are to he allect-
the pulp to be expelled fron the digester el in the cooking, The forn of prmg which
when the vonltine fins heen compleied. 1 T have ilusteaied i one in which a cirenlar
desire to provide wsafe means for withidmw-  rotor 19 s monted inoan elliptical easing
5 ing the guses and steam from the op of e 20, the cusing being provided with a suction 95
digester and forcing them into the bhotton ceommmienting with ports 22 aned 23wl
thereof so us (o canse the vuses repeatedhy with a delivery 2 connmini aling with ports
and without interruption (o come v eontuct 25 and 26 The stetion 2§ s connected with
with the fibres being cooked und thos to the pipe 13 and the delivery 24 s connected]
afford the fullest opportunity to completely  with o pipe 3¢ leading to the bottom of the 100
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digester. Wader heing supplied to the cas-
ing. the votor by nwsns of ars or veing 19*
catees the water to travel ronid the inner
periphory of the cosing, anl the Jatter being

eltiptieat, the water vecedes from the rotov
ax the nems are paesing over the entrance
ports 22 and 23 e cansigr a stekion or
partinl vienag o Lween the wrms and per-
mitting the gases fro the digester to flow
in helween the =d arms after which the
cecentricity of the easing eaises the water to
approach the rotor and o expel the gases
between saind armes throtel delivery poets 25
andd 6 The rotor is shown adviven by a
motor U7, The punp casing i provided
with menns to draw off the excess of water
due 1o the concentration of steani In the
present instunce Thave shown o pipe 28 Tead-
ing from the lower portion of the easing
which pipe is provided with a valve 29,0 The
pipe 30 is connected by a pipe 31 with a per-
forated pipe 32 in the bottom ol the di-
gester, a valve 33 beine provided to control
passaee of steam to the perorated pipe.

In order to prevent the fibres from clog-
eing the pipe 8 and from Being Jdrawn off
therethrough und reaching the pump, the en-
tranee of the said pipe s gnarded us by 2
deve 31 T al=o desire to civenlate only the
gases from the digester and do not wish fu
draw the liquor up through the gaicl pipe i
the usual way, as the Lyuor wonld carry with
it the fibre and tend soon to choke the skl
cereen.  TFor this latter purpose | previde
an overflow pipe 35, also giarded by a screen
not shown, at the highest level to which it is
wfo to have the liquids rise and such pipe
i controlled by a valve 36,

In the operation of the deseribed appa-
ratus according to my said process, the di-
gester is [irst filled with chips and cooking
Lipor to a proper extent, sleam iy admitted
through either or both of the pipes 4 anid 30
to the hottom of the digester and allowed to
escape throngh the top hy the pipes 8 and 11
with valves 15, 16* and 33 wide open and
valve 16 partially open and, the pump having
been started, this action is continued until
the temperature has risen to a point suitable
for cooking, when the valve G is closed.
Valve 36 is kept closed until necessary to
open to prevent liquor from rising to the top
reliet sereem, and the valves 15, 16 and 33 are
opened to the proper extent. The pump
then draws in the eases from the digester
and the stean from the boiler, the two inter-
mingling in the pipe 13 50 that the steam
reheats the gases. The gases and water of
condensation pass through the pump, the
water of condensation being feft in the cas-
ing exeept as it nay be allowad to escape
through the pipe 25, Thus the steam and
water of condensation are kept intermingled
with the gases fron the digester until the Tat-
ter Lave heen foreed hevoud the pemp, wiiil

1,457,326

{he fullest opportunity is afforded for the
Geanslor of heat from the steam aml water
of condensation to the gases. Phe water of
condensation washing the parts of the rotor
and easing, tends to protect them from the
eorrosive acetion of the reagents in the gases.
The gases are contintously foreed down the
pipe 30 and through the pipe 31 to the per-
fornted pipe 32 whencee they eseape upwardd
{hrough the continnons degester, the rising
chream of hubbles tending (o keep the fibie
in o state of suspension in the digester
thronehent the entive cooking process, andd
this conginuonsly Insuring an even temperi-
{nre oo even exposure to the reagents in the
cares and Hguor and tendinge to bring about
an even ooking of all the libres. s only the
aases ainl vapors {rom the Jdigester rise
throngh (e sereen 34, the tendeoey ot the
caid sereen to clog is reduced to a mininam.
This ix very desitable, since whenever the
ceveen is clogged 1t is necessary to admit
stentn Trom the boiler lacksard from the
pipe 1o elear the sereen and this interrup-
tion of the =suspending action of the bubbles
ol was immediately gives the (ibres a chanee
Ly vettle to the hottorn of the digester,a con-
dition rarely recovered from, wad to conk
anevenly,  This wvoidunee of the rise uf the
Haunr to the sereen is due to the overitow af-
forded throngel the pipe 35,

The coustant and uniform circulation of
{he oases combined with the reheating of

hem not onby maintains wniform conditions
and temperature throughout the voolk but
makes it possilide to pass the gases through
the digester again and again without inter-
ruption, giving the ntmost opportunity to
utitize their reagents to the fullest possible
extent and Lo dissolve in the condense water
and trap away soluble reagents which are
lihernted from the wood fibre in cooking it
nd which are not beneficial to have in the

a
gases as they are returned for repeated uze
in eooking, This fuller utilization of the

chemieals in the gas of the digester also per-
wits liquors to be nsed which are of a lower
degree of chemical activity (acidity in the
eave of the sulphite process and alkalinity in
the sulphate or soda process) nnct so the
danger of the stocl settling, charring, or
otherwise over-treating the fibres is not only
avoided but uniformly perfect cooks and
stronger tibres ave insured.

While the steam is used directly in re
heating the gases, the water of condensation
does not dilute the liguor in the digester

because it is separated from the gas in the-

putip and trapped out. Any liquor or spray
which might be in the gases from the top of
the digester is also separated from the gases
by the centrifugal action of the pump and
trapped nway. ‘
I olaim: B
i, The process uf
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consisting in withdrawing gases from the
top of the digester and re-introduecing them
iuto the bottom thereof by means of a pup,
introducing steam into the gases before they
reach the puup and using the water of con-
densation ag a compressing member for the
gases in the punp.

2. The process of cooking librous mateyial
comprising pulping gases out of the top of
the digester and inte the bottom thereof, in-
troducing steam into said gases before they
reach the pump and permitting the water
of condensation to pass with the gases into
the pumyp.

3. The process of cooking fibrous material
comprising pumping gases out of the top of
the digester and into the bottom thereof, in-
troducing steam into said gases before they
reach the pump. permitting the water of
condensation to pass with the rases into the
pump, and withdrawing the water of con-
densation from the pump separately from
satd gases.

4. The process of cooking fibrous material
cOMPTrising pumping gases out of the top of
a digester and into the bottom thereof, in-
trodicing steam into said gases before they
reach the pump and withdrawing the water
of condensation from said gases after they
have entered the pump.

5. The process of cooking fibrons material
comprising pumping gases out of the top of
a digester and into the hottom thereof, in-
troducing stearn into said gases and wasgh-
ing portions of said pump that are exposed
to said gases with the water of condensation.

6. The process of cooking fibrous material
comprising pumping gases out of the top
of a digester and into the bottom thereof,
amd permittitng the liquors in the digester
to escape at a level sufliciently below the top
of the digester to prevent their entering the
sactton of the pump.

7. The process of cooking fibrous mate-
rial consisting in removing gases from the
top of the digester and re-introducing them
inte the bottom thereof and in the mean-
time drying said gases by centrifugal action.

8. Tnan apparatus for cooking fibroug ma-

terial, the combination of a digester, a pump,
piping so connecting the top of the digester
with the suction of the pump that substan-
tially all the water of condensation will pass
into said pump, means for introducing steam
into said pipmg. and connections hetween
the delivery of the pump and the botton of
the digester.

9. In an apparatus for cooking f{ibrous
material, the combination of a digester, a
pumnp. piping connected with the top of the
digester with the snetion of the pump. means
for introducing steam into said piping, con-
nections hetween the delivery of the pump

and the bottomn of the digester, and an over-

.8

flow for the liquor of the digester at a level
Lelow the exit at the top of said digester.

10. In an apparatus for cooking fibrous
thuterial, the combination of a digester, a
pump; connections between the top of sabl
digester and the suction of said pump, con-
neetions hetween the delivery of said pump
and the bottom of said digester, and an
overflow in said digester at a level bhelow
the exit from the top of the digester.

11 In an apparatus for cooking fibrous
material, the combination of u digester, a
pump having a water compression member,
a connection between the top of said digester
and the suction of suid pump, and a con-
nection between the delivery of said pump
and the bottom of said digester.

12. In an apparatus for cooking fibrous
material, the combination of a digester, a
pump having a water compression mem-
ber, a connection between the top of said
digester and the suction of said pump, a
connection between the delivery of said

pump and the bottom of said digester, and,

means for introducing steam iuto the cir-
cuit thus formed.

13. In an apparatus for cooking fibrous
materinl, the combination of a digester, a
pump having a water compression mem-
her, a conncction between the top of said
digester and the suction of said pump, =
connection between the delivery of said
pump and the hottom of sald digester, and
means for introducing steam into the cir-
cuit thus formed at a point in advance of
the pump.

14. In an apparatus for cooking fibroux
material, the combination of a digester,
hydro-turhine pump. a connection between
the suction of said pump and the top of
the digester, and a connection between the
delivery of suid pump and the bottom of
the digester.

15, In an apparatus for cooking fibrous
material, the combination of a digester, a
hydro-turbine pump, a connection between
the suction of said pump and the top of
the digester, a conuection between the-de-
livery of said pump and the bhottom of the
digester, and means for introducing steam
into the cirenit thus formed in advanee of
the pump.

16. Tn an apparatus for cooking fibrous
materinl. the combination of a digester, a
hpdro-turbine pump. a connection between
the suction of said punp and the top of the
digester, a connection hetween the delivery
of said pump and the bottom of the digester,

“means for introducing steart into the eir-

cuit thus formed in advance of the punp.
andl an overflow for the liquor of the di-
gester at a point below the exit fram the
top of the digester.

17, Tu an apparatng {or cooking fibrous
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material, the combination of a digester, a- a point below the exit from the top of the
indro-turbine pump, a connection between digester, and means for withdrawing the 10
the suevion of said pump and the top of the water of condensation from the chandber of
digester, a connertion between the delivery  said pnup.

ol said pump and the botton of the digester, In testimony that T claim the foregoing.,
wmeans for introdueing stenm into the cir- T have herennto set my hand thix 25th Jday
cuit thus forvied in advanee of the pump. of Mareh, 1910,

an overflow for the Hguor of the digester at JOIIN D TOMPR N,



Certificate of Correclion.

" It is hereby certified that in Tetters Patent No. 1,457,326, «ranted June 5. 1923,
upon the application 6f John D.Tompkins, of Valatie, New York, for an improve-
ment in ¢ Processes of and Apparatus for Cooking VFibrous ALaoerials” errors
uppeat in the printed specification requiring correction as follows: Page 2. line 75,
strike out the word “ continuons” and insert the same to follow the article “ the 7,
second occurrence, same line; page 3. line 119, claim 16, for the misspelled com-
pound word ¢ hpdro-turbine ” read /ydro-tuihine: and that the said Tetters £ atent
should be read with these corrections therein that the same iy conform to the
record of the case in the Patent Office.

Sigmed and sealed this 17th day of July, A. D, 1923,
[sEar.] WM. A. KINNAN,

Acting Commissioner of Pat nis



