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To all 'whom ?,t my concern:

_' - a-citizen of the Umted States, and remdent

. of Lincoln, in the county of Lancaster and
- State of N ebraska, have mvented certain |
- pew and useful Imprcvements in Digesters, -
- of which the following is 2 full, clear, a,nd ex-

- aet specification.
' .. This-mvention rela,tes to mPrcvements
10 .

there is a con-

' -ing paper stock, and in whie¢

" - tinuous cn'culatlon of a hea.ted alkaline solu-
~tion or other liquor under. pressurc through a
16

fibrous mass contained within the digester,
but which is also adapted for the bleaching

- of fiber by subjection to.a bleechmg solutlcn
. either hot or cold under pressure.:

- 20 stated s to’ del_wer the
“hiquor ‘or may ‘be steam to ‘the fiber under
.. treatmentin a

~, circulation of such liquor or 'steam; that the
. circulation of the liquor through the. digester ;

. will be promoted; a:nd that the necessity for
- mechanieal stirrers and the revolving of the |

- 3 dlgeeter are entlrely dispensed with. .
- More specificall { stated the object. of my
mventmn is to su

of a8 dlgest
. directed -outwardly and obliquely querdly
36 from the center of the mass t though et -ori-
. -fices, the position of which with reference to
the mass. may be constantly shifted.

- A further object of my i invention is tc sub— 1 -
:_--the upper end of the dlgester is a eupdply pipe 05 .

]ect the.mass of fiber t0 jets of liquor or steam

o -:-.40 directed from .the:center of the mass out-

Werdly and upwardly with such foree that

-‘the impaet thereof will lift the: mass con- |
tinuously at frequent intervals and maintain
- itina suﬁclently loosenéed condition: for sub--
45 jecting -the individual fibers there¢f to -a:

L frapld current of liquor or steam which is cor-

) gondmgly quickly dischar; ed therefrom
correspcndmgly hasten the disintegra-

-~ tion or bleachi
b0

- vide a

- substantially axially therethrough and con-
- nected with simple-and effective propelling

~‘mechanism for revolving said ‘pipe on its

65 axis. b

" there 01? durmg its dehvery to the dlgester or

of the fiber, as may be. . -

digesters especially adapted for the reduction.
-+ of fibers to pulp for the purposes of produc-

‘struction, -combination and arrangement of 7
| parts, by which the said objects and certain

: digester in such a manner that
- the mass thereof will thereby be maintained |
. -in aloose condition ; that the: mdwldual fibers | o
. -25 will be centmucusly exposed to a very rapid

‘| same parts in the figu

ject the fiber tc the force
ihg or bleachmg liquor or.steam

“cylindrical form but ‘may

'Ancther ch]ect of my mventmn 18 to prc-'.-
digester-with a supply pipe passing’

o IR by means of stecm perfcrmmg the further. |
‘Be it knowr that I, WILLIAM o ATWOOD .

function of raising or maintaining, as may
be, the temperature cf the hquer Wlthm the

'; dlgester - 60 .

A further object of my invention is to have

‘the walls of the digester so constructed as to - .

fEirmncd;e the discharge of the liquor from the
ber both lengthwise and laterally of the di-

| gester and therefore upiformly t rough the gg
;mass,. the circulation of the liquor through
the dlgester and its dlscherge therefrom. -~

- With theése ends in view my invention con-
sists'in certain features of novelty in the con-

other objects hereinafter appearing are at-
tained, all as fally described with reference

|  to ‘the sccompanying  drawings, and more -
The prime 6bject of my mventmn brcedly ¥ -
digesting or bleaching |

\ :

pertlculerly pointed: out. in the clmms |
re 1 ﬂlustretes a

In said drawings:: Figu

1o ongitudmal vertical section through a d1—-_ L
.gestcr embodying my invention in which the

ply or’ delivery pipe and the turbine or

er motor is shown partly‘in section. Fig. 30 -

? a transverse section through the delwery

or supply pipe, illustrating a-modified means
‘for- dlschergmg the liquor therefrcm a,nd fcr

rotating said pipe. L SR
Similar numerals of reference mdlca.te the 85
res of the drawing. .

3 indicates the bcdy of the outer shell of a
dlgester and 4 and-5 the upper and lower
head ends thereof, which digester is shown.of : = -
e of any other co". ;
form and which, as usual, is constructed of .~

‘metal of suﬁiclent strength to Wlthsta,nd

considerable pressure. -
Projecting- through and shghtly beycnd

6 through which the liquor is introduced to

the digester and which durmg its continu- *"

ous circulation therethrough,is discharged
through s tplpe 7 _connected with the lower .
end thereof, which pipes 6-and 7 areres 100

tively prowded with ordinary stcp-ccc

and 9 for regulating' the supply and dan L

charge cf the liquor emplcyc n the dlges-
ter. . P
 Within thé body of the dig ester is an an= 105} |

‘nular chamber 10 formed bye shell 11 of less. |

diameter than said bod ‘and which extends -

from a point shortls be ow the upper end of
{"the digester to the lower head thereof, whlch

‘annular chamberis o e:c at both cnds
- means of the liquor or a portion |

The upper end of the inner shell is closed

as near as ma,y be by a wire or-other screen

- 11__0
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~ the

10

16

12 and towards its lower end by & similar |
~ but inclined screen 13, and is sup{)orted“by |
~ angle 1irons 112 riveted: to both she |

Is.

The digester 1s provided In its upper end
with a man-hole 14 from which downwardly
projects a tube 15 through the screen 12 for

the fibrous materials to be treated, a man-

hole 16 being also located at the side towards

the bottom of the digester in such a position
relative to the screen 13 that the materisls

may be continuously discharged therefrom

through said man-hole, and if desired there

"may be towards the upper end in the side of

the digester, a.-further man-hole 17 or as a

substitute for the man-hole 14, all of which,

man-holes are provided with the usual clos-

~ing means therefor for resisting the internal

20

25

pressure of the digester. S

- The inner shell 11 is provided with a num-
ber of openings closed with screens 18 which
extend at intervals, entirely around the di-
cgester and at such distances one above the
other as to enable the liquor to freely dis-
charge mto the annular chamber 10 after it

- has passed through the fiber and whence the

- gester and out through the discharge pipe 7.

30

- 85

40

turn, alt

liquor discharges into the bottom of the di-

Supported by the bottom end 5 of the di-
gester 18 a bracket bearing 19 supporting the

Jower end of the tube 20, which extends uFL
y

wardly through the digester and preferab
axially thereof to an inner projecting end 21
of the sugply“ ipe 6 about which it 1s free to

quite closely, the lower end of the tube 20
being closed and terminating in a cone 22

Pprojecting into the bearing 19, but any other

ordinary form of support may be employed
for the tube so long as it is adapted to both

- support and permit the tube-to freely re-

4B

volve when actuated by means hereinafter
described. @ o o

As a means for actuating the tube 20, I
have shown secured thereto, fowards its up-

- per end and above the screen 12, vanes or
. wings 23 of any surtable character, as for ex-

50

85

ample such as are commonly employed in |

turbine or other water wheels. . -
Wings 23 may be screwed into the tube 20

as shown or rigidly secured thereto by any

other suitable means and are confined within

& casing 24, provided near its bottom with a
 series of openings 25 and with an annular.
opening 26 in its bottom adjacent the tube 20

~ for thé discharge of li(;gmr or steam supplied

- through a pipe 27 to t.
the liquor-or steam employed for actuating | sound indicatingbthe rapidity of the move-
the vanes, may pass directly both into- the. tu '

- 60 inner shell 11 and the annular chamber 10, |

[
.
[

e vanes and whereby

the supply and therefore the pressure of said
liquor or steam being regulated by an or-
dinary ‘stop-cock 28 in- the pipe 27. Tube

20 has a series of perforations 29 which ter- |

| portant features of my invention.

Eurposes of mntroducing to the digester |

ough preferably fitting the same |

881,888

and 13, the arrangement and direction of
which, and particularly the latter, are im-
f | In other
words said perforations 29 are located on
a spiral line extending lengthwise of the
tube 20 and at such intervals that the planes
of the discharge of the liquor or steam there-
from are quite close the one to the other and
which 1s made possible throughout the mass
of fiber owing to the revolution of the tube,
while at the same time the force required for
discharging the contents of the tube with
violent impact in and against the fiber 1s re-
duced to a minimum. |

For the purposes of utilizing the discharge
of the hquor through the perforations for
maintaining the fibrous mass in a loose con-
dition, a number of the perforations 29 and
may be all of them, have an upward incline as
indicated at @, but as indicated respectively
at b and ¢ some of these perforations may be
horizontal and others inclined downwardly

and mm this connection it may be observed

that where the walls of the tube are not of
suflicient thickness to give the desired direc-
tion to the discharging jets, internal nipples
maz; be employed. | .
shown in Fig. 1 the perforated supply

tube is rotated by the impact of liquor under
ressure from. the pipe 27 against the win
ut 1t will be no substantial departure from

70

15

80

85

90

g 9b

my invention to connect the perforations in

the tube with bent tubular arms 30 (see Fig.
2).as a means for rotating the tube throu

the change of direction of the current of the
flad or steam discharging therefrom, which

arms may. also have their outer ends turned

upwardly for'giving such direction to the jets
as will l};ft and thereby loosen the fibrous
mass and so also said means of propulsion
may be used as an auxiliary to the propulsion

100 |

106

structure 1n rotating the tube, but'in prac- -

‘tice under ordinary circumstances these bent

arms are dispensed with for the reéason that
to some extent they gather the fibér where
the mass is somewhdt dense and thereby
tend to retard the rotation of the tube and

therefore the digesting of the fiber. o e

4

~ As a means for deter the v'eldcif,jr of
rotation of the supply pipe during the oper-

ation of the digester, a projecting pin 31 is.

secured to the tube towards its upper end
and in the path of this pin and secured to the

inner side of the head of the digester, is a

straight spring, which by its' intermittent

engagement with the pin during the revolu-
tion of the tube, serves to cause a clicking

e but any other suitable

L]

means ada.ﬁted. for that purpose may be em-
ployed without a substanriﬁ departure from
the spirit of my invention. = | |

In~operation, the supply pipes 6 and 27
and the discharge pipe 7 are connected with

110

115

120

125 -

65 minate within the confines-of -the screens 12 | a coil, in the usual manner, with some heating . 130 I




" apparatus and Ithe'suﬁply pipes are connected |

'F!"

with a force pump or motor and by means of

- which the liquor is conducted through the

L]

~ the result that it is di “
" volving tube with considerable force and in a
~ series of comparatively small jets, the sup- |

digester, not only under the pressure of heat
‘but by the physical acign of the pump, with

“ply of the liquor however being sufficient to

i0

15

- ing through the digester and out through the
~ discharge pipe 7 and thence through the |

maintain the digester continuously filled with
the liquor or bleaching fluid, as may be.

After the fiber has been introdueced through
and the supply man=hole closed, the valve of

~ the supply pipe 6 and may be also of the sup-
1El'iﬂpipe 27 are opened until the digesteris
11 of hot liquor and continuously circulat- |

- heater, and when such, circulation is once

20

,.. _25

well established, then the valve in the pipe 27

‘is utilized as far as may be ne¢essary, to regu-

late the force of its discharge against the
wings of the motor and thereby maintain the

- rotation of the tube at the desired or neces-

L

As the liquor discharges through the jet
orifices in the supply pipe, s¢ much of it as’is

sa

~ directed upwardly through the inclined per-

30

forations, operates through its force to hift the
‘entire mass-at frequent intervals sufficiently
to- maintain the fiber uniformly loosened i

~ throughout the entire mass, with the result

- that without an excessive foree, the jets are
~directed with quite a violent 1mpact through-

. 35

40

-~ fibers to the.action of a continuous fr'eshsu][;
- ply of liquor and promotes the rapidity of the

- circulation of the liquor throughout the di-
' qbstantiﬁlly “materially

out - the individual fibers and particularly

~ those lying next the walls of the inner shells
~and in which respect the jets are substantially
~ aided by reason of the screen openings 18 be-

cause of the outward current produced in the

‘mass in the direction taken by the jets, which

currenit moreover operates to. subject the

gester, thereby su

-~ shortening the time for digesting the fiber or

. 50

. bleaching it, as may be. -

The revolving of the su ply =tubé enables

~ the spiral arrangement of thejet orificesand a

corresponding reduction in the number other-

- wisérequired and the simultaneous injection
~ of the liquor at. different points and in paral-

55

lel planes in close proximity to each other,

- for it will be observed-that if the same num-
. ber- of orifices encircle the tube-in. parallel
..rings, either the distance between their
. planes of discharge will be increased or else

the same fiber would not be-as frequently

 subjected to their discharge. My invention

60

- . 'ment, for it broadly inchides any means by |

“however is not limited to the spiral arrange-

. which the liquor supplied to the digester is

“under pressure and discharged into the fiber-

65

at.frequent intervals both in tithe and loca-
tion in jets rotated about a common axis:

charged from the re-

A

1 as described.

- Having described "my invention; what 1 =
claim as new and desire to.secure by Letters - -
‘Patent,is: - . Lo e
1. A digester receptacle, in combination =~ .
ith a revolving perforated supply member »g
wholly confined within the receptacle, sub- . .
stantially as described. . -~ .~

- 2. A digester receptacle, in combination . -
-with a supply member and (})rovidgd with dis-
‘charging perforations, and wholly confined 5
within the receptacle and means in the re-
ceptacle’ revolving said member, substan-
tially as described. - e e |
3. A digester receptacle, In combination. . ,
with a supply member provided with-dis- g¢
charging ﬁ)erfomtions in sElira,l arrangement,
and wholly confined within the receptacle
and means and wholly located in thé recepta-
| ‘cle for revolving said member, substantially «
'as described. - - . . gp
- 4. A digester receptacle, in ¢combination .
with a supply member projected therein and
. provided with inclined discha,rgmf” perfora-
-tions, and means for.revolving said member, -
substantially as described. ©~ - .. go
{ 5. A digester receptacle, .in combination
with a supply member, projected therein-and -
| provided with upwardly inclined discharging
~perforations, and means for révolving said,
“member, substarntially as described. © = - . 95
- 6. A digester receptacle, in combination .
with & supply member projected -axially - -
‘therein and provided with a series of inclined =

| perforations through which the liquor is dis- -
| charged upwardly at an oblique angle to said. 100

member, and means for revolving the same, - -
substantially as described.. = = . . £ -
| 7. A digester receptacle, in combination -
| with a supply tube provided with a’'series of. . =
jet orifices extending upwardly at an oblique 106
| angle thereto, means for supporting said sup- -
I ply tube from-the bottom of the digester, and
means for revolving-said supply tube on-its =
own axis, substantially as desceribed. - . = -
8. A digester receptacle, in combination 110
~with a revolving tube projecting axially and . "
“journaled therein, and having a series of up-
‘wardly' inclined discharge orifices in spiral
| arTangement 1engthwisg of sald tube, and
| means for revolving said tube, substantially 116

9. A digester, comprising in‘combinationa* -
.,| receptacle, means for continuously supplying > -
and discharging liquor therefrom, means for- "~
delivering liquor to said receptacle in g series 120

4 L] . L
- '

“of jets projected . léng hines extel_lding P-:'.'-.i":-

|
wardly and outwardly ffom the axis.thereof, .
and means for continucusly bodily revolving - .
| said jets*".- around said axis, substantially as = ..
.[?descrlb.ed; T T 12
[ 10. A digester, comprising in"combination’. -

| a,n(outer’”she']_lﬂqlf bOd}T’, an 1111161‘ Sheﬂfom]ng '. ~_ .
an opeh-end annular chamber adjacent said =~

| body p_ortion,_' a series of screen openings at

| intervals_of the -length of the inner shell, a ' 139 -




4L

. she
- said supply tube, substantially as described.
" . tlon, an inner and outer s

~ ner shell
chamber adjacent the outer shell, a series of

10

supﬁély' tube projected thr.ou'ghl said inner
discharge orifices, and means for revolving
11. In a digester, com}_:ilrismg,m combina-

ell or body, an in-

roviding an open end annular

screen openings beétween the inner shell and

said chamber, a supply tube provided with a |

series of spirally arranged discharge orifices

inclined upwardly and outwardly with refer- | '

and provided with a seres of inclined

881,888

| ence to the axisof said tube and towards said

screen openings, and means revolving said

~supply tube through the force of the liquor

supplied to the digester, substantially as de-

| seribed.

- In watness whereof, 1 have hereunto set my
hand and affixed my seal, this 1st day of Feb-
ruary, A. D. 1907. " o '
| WILLIAM H. ATWOOD. L. s.]
Witnesses: . '

JNo. G. ELrIOTT,
-~ M. S. REEDER, -

16




	Drawings
	Front Page
	Specification
	Claims

