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.itizen of the United States, residing at Al-
‘bany, in the county of Albany and State of |
ful Improvementsin Methods of and Appara-
“tusfor Producing Paper-Stock; and I do here-

 SIDNEY W. ROWELL, OF ALBANY, NEW YORK.

M — ——H—

'E":PE_C_IFICATIOI{ fbrm_ing part of Letters ._Pa.tent _N_é:j. 500,’617,. dated J uljr 4, 1893.
© " Application flod March 3, 1802,  Serial No. 423,647, Nomodel) N

To all whom tt may s T

Be it known that I, SIDNEY W. ROWELL, 2

New Yorlk, have invented certain newand use-

by declare the following to be a full, clear, and

IO

exact description of the invention,such as will
enable others skilled in the art to which it ap-
‘pertains to make and use the same. |

.~ Myinvention rejlates {c an improvement in

 methods of and apparatus for producing cel-
lulose or paper stock from wood, jute, straw-
or other suitable vegetable fiber; and ‘my im- |
prt}ved'._method_consists_iin mixing and caus-

ing a forced eirculation, together,of the fibrous

~ material and chemical Jiquor, and heating the
. same outside the digester during its circula-

20

- or digesters, ir which are placed the fiber ma-

~ and the fibrous materials thereby thoroughly

f '

torials to be heated and the chemical liquon,

“together with a positive foreing means, and
external heating means, Wi
> of the said fiber material and chemicals are
caused tocirculate in'the digester or digesters,

whereby the whole

o permeated by the liquor, and cooked by means

_ ner as not to obstruet the circulation of:the
| IMAass. C in _
~ combinations and arrangements. of parts as

the digester- receptacle or rec
. maintain an equal temp erature throughout.
the same, and thus quicken the digestive pro-

45

appl_iedfoutside of the digester in such aman-

"1t also comprises. certain other novel

o 'ill'_b'efherein&ftér”_fiﬂly"dés'cri_bad and spe-
"7 The object of my invention is to producea
~ positive circulation of the fibrous material’
and chemical agents in a digester; so as fo.
 thoroughly expose every part of the fibrous

40 Hlal < o
" monly used; to heat the mass externally of

cifically claimed.”

material to the action of the chemicals com-

10 or receptacles, and

cess, and reduce the m aterial to fibers of an
" even and stronger quality. In this way I ef-
. fect a great saving in fibrous material, much.

' of which is destroyed in -othier -digesters by
 the imperfect circulation of the chemical 1ig-

cooked. The: fibrous mate-

tion, as will be hereinafter described, and my
apparatus comprises one oI mMore receptacles

torin contact therewith, or by the overheat- |

~ ingof parts of the fibrous material while other-
parts remain un

1 rial often becomes crusted or discolored where
1 it comes 1n contact with heated surfaces, and

ing apparatus

the roceptacles.

is thereby rendered useless, but, by my inven-
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tion Iobviate this difficulty, for, by the forced

sirenlation of the fibrous material and chemi-

cals together in a chamber or chambers ofier-
ing no obstacleinternally, no partof themass
‘is allowed to stand upon the heated 'surface,

6o

but is kept in motion over the same inaman-

ner to prevent any sticking of the materialat
| any point; and, as this forced circulation may

be continued indefinitely, or until the fibrous .

‘material is properly prepared ready tobedis-
charged, a very satisfactory result can be ab-

tained. .

which tworeceptacles are employed, the heat-
us being partly 1n section.
shown in Fig.1. Fig.3 represents a side ele-
vation of a rotary pump, which 1s my pre-
ferred form of forcing means. Iig. 4 repre-

sents an end view of said pump. - Fig. 5 rep-

resents a central verticalsection of the pump,

Tig.
9 represents a top plan view ot the digester

~ In the accompﬂﬁying; drawmgs,Flgurel o
represents a side elevation of my digester in
70
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showing the piston thereof. Fig.0 represents
o central section through a digester similar
‘to the one shown in Fig. 1, but with the heat-
ing apparatus placed between the two recep-
tacles. Fig. 7 represents a top view and par-

8a

¢ia]l horizontal section of the digcster shown

in Tig. 6. Iig. 8 represents a vertical central

section of a digester similar to that shown in
IFig. 6, but with the pump placed within one of
represents a partial -
central section of a digester having two recep-
| tacles and a pump placed centrally at one end
of eachreceptacle. Fig. i0representsa partial

Fig. 9

side elevation and section of a digester hav-

| ing but one receptacle and a pump arranged

<o a3 to forco the contents from one end of

9o

the digester to the other end. Fig. 11 repre-

sents a partial side elevation and section ot

a digester having but one receptacle, but with

o partition extending nearly the entire length -
-of same with a space below its lower end, and

tacle to the other; and also showing heating
pipes arranged aroun d the outside of the di-.

cester.. Mig, 12 represents a digester similar

-_5' to Fig. 11, but with'the pump placed ingide

95

1 a pump So arran ged as to ei're.ulate'.the' fibrous
‘material from one compartment of the recep-

100
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of the digester and the heating pipe arranged

in a slightly different manner. Fig. 13 repre-

- sents a vertical central section through a di-

5

10

gester having two receptacles, and with a pad-
dle wheel arranged near the top, for circulat-
ing the contents from one receptacle to the
other Fig. 14 represents a horizontal cen-
tral section through a digester having a con-
tinuous passage, and provided with two im-
mersed screw propellers near its opposite

~ ends, for foreing a circulation of the fibrous

20

material. Fig. 15 is a horizontal section
through a digester having but one receptacle,
but divided by partitions into four compar £-
ments.

A A’ in the drawings, Figs. 1 and 2, repre-
sent two cylindrical dlgester recepteclee pro-
vided respectively with filling capsa o’ at top
and discharging caps 0.b" at bottom. . These
'receptacles are connected at top by a circula-

tion pipe B, and at bottom by a pump Chav-
ing a hollow piston and a coiled pipe D, the

- latter being inclosed by a steam heating

30

35 .
‘side the same, to the circulation of the ﬁbmus.

jacket E which has inlet and outlet pipes E’
E? the former for connection with a live
steam supply, and the latter for the escape of

the waste or exhaust steam. The pumpisof

the rotary type,and the hollow hub and arms
of its piston care connected by atubular col-
lar d with the digester receptacle A, while its

scroll chamber f is connected with the di-
gester receptacle A’ by means of the coiled-

elrculatlng pipe D. The heating means, D

E, are arranged outside the dweeter—recep- _

tacles, and thus no obstruction is offered, in-

h ‘meterla,l mass and chemical ligquor, as in ap-

paratuses where the heating or cooking is

- effected by heating means a,rza,nﬂ*ed peltly

40

within one or the other, or both of the re-
ceptacles. A heater could be ‘constructed

~ outside the digester receptacle by using the

45

jacket for the mass to circulate throucrh

while a steam circulating coil is employed'-
“within the jacket for hea,tmn' the mass of

fibrous material and chemlcel liquor circu-

" lating through the jacket from -one digester
- 1 pump is placed under the cylinder and the

50

receptacle to the other.

-In operating with the apparatus described,
the fibrous material and chemical liquors or
agents are placed together in the digester re-
ceptacle Aj; steam is then supplied to the

~ heating cml D, and the puimnp set in motion.
- The pump eeuses the mass, consisting of

55

~ on, until the operation 1s completed Dur- }

vegetable fibrous material a,nd chemical lig-
“uor or.agents, to circuiate from chamber A to

chamber A’, and from A’ back to Aj-and so

ing the circulation,jthe mass ecomes in con-

-ta,et with the heatl g surface of the coiled

~ pipe, outside of th¢ digester-receptacle, and

is thereby cooked, yhile the chemical liquors

- or agents are, by the circulation of the same

along with the fibrous material, caused to
mingle with and pérmeate every portlon of the
fibrous material mass,and thus a very perfect

~ and uniform action upon the fibrous material

is produced and a superior product secured.

When the operationis completed the charges
in the digester receptacles are discharged by
blowing the same out by known methods into
proper recepteclee and thereupon 2 fresh
charge is placed in the digester.’

In I‘ws 6 and 7, the same construction of

'dlﬂ'ester as that shown in Figs. 1 and 2 is

edopted but the steam heeter is. placed ver-

70

75

tically between the two receptacles. In all:
other respects the construction and operation

are substantially the same as hereinbefore

described. In Fig. 8, the pump is shown
placed inside one of the digester-receptacles
at one side and near the bottom. In Iig, 9,
the heater is not shown, but it is always con-

templated to have an external heater sur-

round the circulatory pipe, or other equiva-
lent external heating means, combined with
the circulating pipes substantmlly as herein-
before described. In this view,a pumpisar-
ranged at the upper end of the digester re-
ceptacle A, and at the lower end of the di-
oester receptaele A,

In Fig. 10, the digester has but one recep-
tacle, a plpe g leading from the bottom; and
a pipe ¢’ leading from the top of the dlgester
receptacle and connecting with the pump,

and by this construction the circulation of

the mass of fibrous material and chemical
liquor can be produced in a single receptacle.
With this construction an external heating

| means will be provided, and the samme may be

substantially as hereinbefore described, or a

30
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coiled pipe as G in Figs, 10 and 11 .be placed |

around the digester receptacle .
In Fig. 11 another form of single cylmder
digeeter is shown, the pump being placed out-

-side the digester receptecle a heating Zlg 7ag

pipe G inclosed by a non-conduecting jacket G’
is. made to surround a greater portion of the

cylinder A; and central of the cylinder a ver-

tical pa,lt1t10n h* 18 epphed so as to allow &

105

I10

circulation beneath it from a compartment h -

to a compartment A’.
In Fig. 12, substantially the same construe-
tion as is shown in Fig. 11, is shown, but the

heater-is a coil as G° In Fig. 13 two digester
receptacles A A’ are edopted and they are

115

connected by a paddle wheel chamberor hous-

ing IT at their tops, and, in said housing, a pad-
dle wheel Il is employed for producing the
circulation. With this construection, external
heating means, as in Figs, 11 and 12 will be
employed or any other suitable equwalent
external heating means may be adopted.

In Fig. 14, an elliptical digester receptacle
A having a partition I at its center is shown.
At opposme sides of this partition, and at di-

‘agonally opposite positions on the digester-

receptacle, screw propellers J J are arranged

on horizontal shafts J* J3 so as to be sub-

merged in the fibrous and chemical mass.

By revolving these propellers in opposite di-

rections, the circulation of the mass IS pro-

i duced, and, by reversing their movements,

120
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respectively, the same results will be pro-

duced. Withthisconstruction external heat:

L

1ng or cooking means, similar to those de-
scribed, will be employed, - o .
In Kig. 15, a digester having 'a single cyl-

inder or receptacle, and with its chamber di-
videdinto four compartments 7’ 12 ? is shown.
The partition m terminates below the top of

the eylinder while the partitions m/ m? ter-
minate above the bottom of the same, as illus-

trated In Figs. 11 and 12; and through the
‘partition m® the pipe of a . pump is passed
after the manner illustrated in Fig. i2. By
‘this construction the pump causes the mass
1o cirenlate downward in

| compartment /, un-
der partition ' then in compartment I’ up
over partition m, then down in compartment

- under partition m?, and so on until the op-

i L

-eration is completed.

or
more internally unobstructed eireulation and

construction, an external heating means, and

a pump, will be employed as hereinbefore de-
- geribed. o

What I claim as my invention is—

wood-fiber, a digester consisting of one or

- digesting chambers, adapted to receive the

fibrous material and the chemical liquor, and

---------
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in connection with this.

1.7In an-apparatus for producing cellulose

F 1
F
r

| provided with means for causing a direct

|

|

i
|

L e

el el

L ?

chemical liquor, and & cooking means outside
the digester, substantially as and forthe pur-
pose deseribed. L .

2. The combination of oneor more directly
connected circulation and digesting chambers
which are uncbstructed internally, a pump,
cireulating pipes, and an external heating or
cooking coil for heating the rass while in

inclosing the coil, substantially as described.
5. The within described method of mixing

foreed circulabtion together, or at the same 30
| time, of both the fibrous material and the

35

| girenlation from the outside of the digester, 40
| said mass consisting of fibrous material and
 the chemieal liguor, and a steam chamber.

the chemical lquor and the fibrous material 4z
within the digester, foreibly and directly cir- -

culating together the said liguor and fibrous
material and heating the same by means out-
side the digester while in ecireulation, sub-
stantially as deseribed. L
In testimony whereof I hereunto affix my
signature in presence of {wo witnesses, -
| - SIDNEY W. ROWELL.
Witnesses: S S
o AL VAN ALLEN,
O TREMPER, Jr.
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