No. 741,530, - PATENTED 0CT. 18, 1903.
' ' T. W. McFARLAND. ' ' T

5 - DIGESTER. .

- APPLICATION FILED FEB. 3, 1902.

' NO MODEL. | | o

o

2k
N
W

I
A
74

\

N

\"?”il

{ | \\ ;o
§i§ '

fr’/ \
03

Y/
j; ..-—l/& :r

j
/

!

/

X
N\
AN

NN
R
7

=
/*
s

e

|

T\\
|
N

T

XN

6

-~

//

7

M
AN
ﬁi\

Z

A

C N

Y i ——

=
Al

:ﬁ:

WSS/ AN
=7)

-
oy .
- —

li

===
-
' ~—
\
T
/)

X

o
Vs
\.r"

N\
RN
il
)

w
N
o=
AN
W
N

N
e,
==
//f AR

11N

—
IR NG
W I s -
27 '%’”’{4& N 7

’ e
2

17 = _ | .
N AN S ==kl - | :
N T 1 7 07 B | 70 :

L ey, ._-ﬂ-—'"_/ ‘*—-__‘-‘-;-ﬁ
. 'ﬁ?—::'—:-i;lm)} ”f—'—::—- / S :—’\\; /. ?_-Z.Z'

ue  —
—r

el ek e Wy =y ol
— gl e ik e

P | 0 W

Witnesses: 26 BB N
et ' JWD’G’foOE‘; >

¥4 ’

THE HDTRIS PETERS £O., PHOTO-LITHO., WASHINGTOM, D. C.

R .
Vo . i “, e . ' : .. . . . . . . . .
...:_'.I . R .__-I [ . ) .-1 : Lot Lt - - - . " . . . . . . . . . - R I_:‘_
S . , - s e -... v Lo Lo .. . . . . . A UL i . . ) - ... O : . . :r_:.
ql'\--""- ' e -l|'~". : "'" ’J-.-I| T T R . e T R "\-...,.I . . ' ' C ] e .. . . ' T T L . tL e T ,|- ey |-|
e Do T T T e T e T e L L - B - T : : Tl T gi":“"'ﬁu
L T HE L e T T T A B L L L L Ly A o P T T T o . o R _ L Y . o LA
a2 e R 1:--,-‘!*? ':J;-*'.r'-".':.-"-:'-'En' 4t K ?':. 2 Lj;lrl:i' “E'hi'::.-’ o' i 1“'Tg!:'-"r"-1-"-L*-‘t!:hﬂ-'-?-]i.""iir-f’?! T P A '-.u"'r“.'f'.:"-: T L e R . L Dl T e A BNttt |
EE I e A B WP oy |.:'."f|'- Rt o Nl S | T |"5.'.";-|'I il [ R M L R qﬁ'{.kl -pqi rllll: L R e et -'"'-'l o T T el e P i R T s T T T e T AN Rl PR T
u, oo ' PH T o O T L R P T EEEITH I PR P T T FHIR i T L I' hat: i e e = L e e - R e 1: B O ! Hi b 0 . P L o H HE T, M i 1! 1 Ak P e i T L . T T S-S Tl I P TR PPt PO AT OO I DR Sl B 1 ‘I:|_ [HTTH I, i d

" Hiyiik o R .:;_.::.ﬁ!;;‘:l..'.:_,ll.] :.:ﬂ.!:u.;'li Fllehly:s r "J'-ﬂ lily k] 'I:'ii!‘.lu:llr: I il dli ri"l'ldﬂhl"':"f ¥ _- i :.-'.q:. lhlrl;! -!Il" | "H'ILI' -'II HIH :1:|| IRl |-| r ;.,‘Ii!||||l E -Hh rm;ﬂl:l !.‘I‘! ' -|| -1 e T A h""-l.'-I!: !|I-L!:I,:|11!'!|I|i|ﬂ.;';-'ll: e ":; L h III- " ._I'“I.:.:I.,-;' o L oaivy I::IE;:JI-; I|:ili!_-'|1,!'"-;li, ii'l'.!i !: |.!-_I'-'h:.: F.'I" niy Ealing: ~

il - = Rl L H . - L et 1Lt H i atenatl il




To all whom it may conc@rn o
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- other. objects hereinafter appearing are at-
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SPECIFICATION formmg- pa,rt of Letters Pa.tent No. 741 530 dated October 13, 1908:

Anplwatlon ﬁled I‘ebrua,ry 3 ; 1902, Serml No. 92,262

(No. mndel >

Be it known-that 1, THOMAS: W MOFAR-

LLAND, a citizen of the Umted States, residing
at Ohlcaﬂ'o in the county of Cook and State of_
Illinois, ha.ve invented certain new and useful
Improvements in Digesters, of which the fol-
- lowmrrls a full, clear; “and exact specification.

My mventlon relates to that class of di-
gesters employed for digesting or cooking

ﬁbrous substances—such as cotton—seed hulls |
flax-stalks, hemp, wood, and other ma,btel—'

from which to produce paper-pulp; and my

invention has for its primary object to pro-
vide improved means whereby an energetic
“and positive defined circulation of the cook-.

ingliquorand fiber being treated may be main-

tained during the cookmcr operation, whereby
all particles of the fiber will be successively.

brought into intimate association with ‘the

cookmw liquor at the hottest part of the di- |
gester and all clogging or matting of -the ma-’
terial prevented.
- With these endsin.view mymventlon con-_

gists in certain featudres of novelty in the con-
struction, combination, and arrangement of

parts by which the sald objects and certain

tained, all as fully described with reference

to the accompanying drawmg, and more par- |

ticularly pointed out in the claims. . ..
The said drawing illustrates a vermcal sec-

. tional view of my 1mpr0ved digester.
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1 is a shell which may be of eyhndnc&l or

any other sunitable form; but preferably ver-

tically elongated and prowded afi.its upper
end with a cover 2, closing a charging-aper-

ture 8, through which the fiber to be treated

" may be introduced, and while being .intro-
duced it is Sprmkled and thus mtermlttently -
commingled with the cooking liquor, by a
spray from an annular spray-pmeé arranged
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at the upper end of the shell and snpplled
when desired from a pipe 5, having valve 6

and connected to a dlseharge -pipe 7, leading
from a pump 8, whose induction - pipe 9 is.

connected by valve- -pipe 10 with the bottom
of the digester - shell; ‘Wwhereby the liquor

.. sprinkled throuﬂ'h the pipe 4 and falling to

the bottom of the shell will be again lalsed to

the pipe 4 and a continuous circulation of
the liquor thus maintained during the charg-
ing operation or as long as _deswed

_ 1

ed-floating therein.

The bottom of the shell 118 provlded with
a cone 11, which is secured to the sides and
bottom of the. shell and forms therewith an
annular chamber 12, into which the cooking

liquor’ finds its w.:Ly through strainers con-
___stituted by perforations 13 at suitable inter-
‘vals'in the cone 11, thus permitting the lig-

uor to pass on to the pump without danger

'_-.of clogging the pump with the fiber.

Saspended in the center of the shell 1 is a

-,ﬂue 14, composed of an open-ended cylinder
“Or other suitable devwe, which is maintained
in position by a ring 15, supported from the
top of the shell by a number of suspension-
‘rods 16, and-which flue constitutes a passage

| for the upward current of the cooking liquor
.and particles of fiber or.material being treat-
This flue 14 is arranged.
directly over and preferably concentrically

with a-bottom inlet 17, which opens into the
cone-11-and .is conneeted by valve-pipe 18

| with the discharge-pipe 7 of the pump 8, 80
that when desu-ed the pump may be utilized

| for forcing a continuous circulation up-

wardly through the flue 14 and downwardly

| around the outer sides thereof, the liquor be-

EE—

ing strained through the sbrmners 13 and
passing to the induction of the pump, and

thence upwardly again through the inlet 17,
{-while the fiber will be thrown up over the |
{end of the flue 14 to again fall into the. path

| of the ascending current when it strikes the

sloping sides of the cone 11, it being observed
that the space between the lower end of the

to redunce to the minimum any posmblhty of
the fiber or material bridging at this point.
In order, however, that this passage may be

kept absolutely open and free from clotted
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flue 14 and the cone is unobstructed, so as

OcC

material, it is continuously swept by an agi--

tator-arm 19, secured to the upper end of a
ﬂ Tfertical shaft 20, journaled at its upper end

spider 20* and whose lower end passes
throuﬂ'h suitable stuffing-box 21 in the lower

end of Y 22 and is driven by sprocket 23 and
This agi-

chain 24 or other suitable means.

tator-arm 19 may, if desired, be provided
with spurs or fingers 25, su1tably projected
| for reaching subsbanmally all points of the
passage between the cone and the flue.

‘The requisite heat for cooking the contents
of the shell is supplied by a steam-coil 26,
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openatitsupperand lowerends and arranged
concentrically within the flue 14, the termi-
nals 27 28 of the coil being carried through
the sides of the shell-and flue. It will there-
fore be seen that the heat of the coil itself
will be sufficient to induce an energetic up-
ward current through the flue 14 even in the
absence of pump 8, the force of the ascend-
ing current produced by the greater heat
within the flue being sufficient to throw the
fiber and cooking liquor upwardly over the

- end of the flue, whence it descends around
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the outer sides of the flue, where the liquor is
cooler, and is caught by the contracted sides
of the cone, and thus carried directly under
the lower end of the flue, where it is again
carried upwardly by the ascending current
therethrongh. Whether the heat of the as-
cending current within the flue or the dy-
namie force of the current supplied by the
pump through the bottom inlet 17 will be
sufficient to throw the liquor and material
over the upper end of the flue and cause
the described circulation will of course de-
pend upon the relative height of the flue
and depth of the cooking liquor, and as this
depth varies as the cooking operation pro-
ceeds 1t 1s important that the height of the
flue be also capable of corresponding varia-
tion. The upper end of the flue, therefore,
18 provided with a telescopic section 29, which
may be adjustably held in position by any
suitable means. In the example of the in-
vention shown in the drawing the upper end
of this section 29 is provided with a pair of
hooks 380, which are connected by chains 31
to a windlass 32, journaled in suitable bear-
ings 33, secured to the suspension-rods 10,
the windlass passing through stuffing-box 34
in the side of the shell and having a crank
39, whereby it may be manipulated for rais-
ing or lowering the telescopic section as the
exigencies of the case may require. In or-
der that the telescopic section 29 may rise and
fall without interference from the coil-pipe
28, 1t 18 slotted on one side, as shown at 36.

When it is desired to discharge the con-
tents of the digester, a gate-valve 37 in a pipe
38, leading from one branch of the Y 22, may
be opened

Having thus described my invention, What
I claim as new therein, and desire to Secure
by Letters Patent, iS—

1. In an apparatus for the purpose de-
scribed, the combination of a shell, a perfo-
rated cone dividing the bottom of sald shell
into chamber 12, a flue suspended in said
shell over the center of said cone, the space

between the lower end of said fine and said

sceribed,

741,530

cone being unobstructed and constltutmﬂ' a
free passage for the material being tr eated in
the shell, means for causing a euculamon up-
wardly through sald flue and downwardly be-
tween the flue and the shell and the flue and
the cone, and a pump connected with said
chamber 12 and with the shell within said
cone, substantially as set forth.

2. In an apparatus for the purpose de-
seribed, the combination of a shell, the flue
suspended in said shell, a perforated cone at
the bottom of said shell under said flue, a re-
volving agitator below said flue and over the

perfor ated cone for agitating the material be-

tween the lower end Of the ﬂue and the sides
of the shell and the cone, and means for caus-
ing a circulation of the material upwardly
through the flue and downwardlyaround the
outersides thereof, substantially as set forth.

3. In an apparatus for the purpose de-
scribed, the combination of a shell, a flue sus-
pended therein, said shell having an outlet
and an inlet in the bottom thereof, a spider
bridging said inlet, a shaft passing down-
wardly through said inlet and journaled in
said spider, means for revolving said shaft,
and a laterally-projecting agitator-arm se-
cured on the upper end of said shaft and
sweeping the space between the lower end of
said flue and the shell, substantially as set
forth.

4. In an appd.mtus for the purpose de-
sceribed, the combination of a shell, a flue sus-
pended therein and having a telescopic sec-
tion, and means for causing a circulation up-
wardly through said flue, substantially as set
forth.

5. In an apparatus for the purpose de-
scribed, the combination of a shell, a flue sus-
pended therein and having a telescopic sec-
tion, exterioroperating means connected with
sald telescopic section for adjusting it verti-
cally, and means for causing an upward cur-

rent through said flue, substantially as set

forth.

6. In an apparatus for the purpose de-
the combination of a shell, a flue in
said shell, the suspension-rod 16 for suspend-
ing sald flue, a telescopic section on the up-
per end of said flue, the windlass 32 connect-
ed with said section for raising it, the bear-
ings 33 for sald windlass on said rods, exte-
rior operating means for said wmdlass and
means for causing a circulation through said
flue, substantially as set forth.

THOMAS VV T‘sf[(;I‘ARLAND

Witnesses: |
. A. HOPKINS,

W. D. CRroSs.
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