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10 all whomv it may concern : o

Be it known that we, CHARLES S WHETLL-
WRIGHT, of Prowdenee in the county . of |
Providence and State of Rhode Island, and
GEORGE E. MARSHALL, of Turner’s I‘f,ﬂls in

the county of Franklin and State of Massa- |

chusetts, have invented a new and useful Im-
provemenb in the Method and Apparatus for
Treating Wood for Paper- -Pulp; and we here-
by declare that the following is a full, clear,
and exact descmptwn of the same, Iefelence_
being had to the accompanying ds AWIngs,
torming part of this specification.

The object of our invention is to produce
fiber from wood suitable for paper-making by
boiling the wood under pressure at a reduced
cost and with more facility than has been done
heretofore. Amnother object of our invention
18 to regain the acids and chemicals used in
the boiling process toalarge extent, and there-
by reduce the expense; and another object of
our invention 1s to simplify the work by mak-
ing the process more automatic than was here-
tofore possible and always producing uniform
results. | o

The invention consists in the pecnliar and

novel construction of the digester and the im-

proved method by which the o gases-are with-
drawn from the digester automatiecally, as will
be more fully Set forth hereinafter. In the

vmous processes now in use for disintegrat-
ing the fiber of wood or other bub&t%nw S by

bmhnn the same under pr essure, sulphurous

acid is used to dissolve the resinous, albumi-.

nous, or other matter by which the fibers are
inclosed and held together. The liquid in
which the fiber 1s bmled consists of water con-

taining from one to four or more per cent. of

| amd-——-plefemblv su]pln1wns-—~—to which mag-
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tions.

nesia or lime 1s added in varying propor-
In this liquid the fiber is submerged,
and is heated by steam in a jacketed non-cor-
rosive metal-lined boiler, sufficient room be-

1ng left 1n the upper part of the boiler or di-

gester to form a steam-space. During the

process of boiling, gases are formed in consid-
erable quantity, which, by the absorption of
- -oxygen Irom the steam the water, and the
ﬁbl'ous material, form E,nlphurlc ‘wld which

il

- blackmﬂ' the same.

1 blown off, and to utilize

(No model.)

I llmble to injure the wood or other fiber by
1t has therefore hereto-
fore been necessary to blow off the steam and
gases from time to time. It required consid-
erable time and attention to do this af the
proper time, and the gases so blown off were
lost. Another difficulty consisted in the sud-
den expansion of these gases, by which the
pressure in the digester w as mcre%sed on the
top-of the wood or other fiber under treat-
ment and the free circulation of heat through
the liquid prevented. To avoid all these (‘hf
ficulties and prevent the loss of the chemicals,”
we connect the steam-space of the dwester
with a wornt or condenser Suu*om]ded Wlth
cold water, and controlled cither by a V‘ﬂVE,

‘which cin be more or less opened, or, as is

shown in the drawings, with any one of the
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well-known forms. of steam-traps, by which

the condensed liquid is automatically with-
drawn without the diminution of pressure in
When the process of boiling the

the digester.

fiber 1s completed, the steam ‘and gases are

tained therem we provide aseparate condenser
consisting of a worm placed into a large tank
of water, “and connect this tank with the di-

-gester, so that the water heated by the escap-
can be readily used for

ing Ste‘un_ and gas

1Shi110* the dig este‘r The condensed acid is
condueted to a stlrl er, by which the condensed
liquid is 1neorpor ated with any base required.
In place of thus incorporating the sulphurous
liguid, 1t may be drawn into any suitable re-
ceptacle for further use.

Figure 1 1s a sectional view of the digester,
shommr the same connected with the steam-
dome. I‘lﬂ‘ 2 18 a sectional view of the steam-
dome of the digester, showing the blow-off

pipe connected with a SBp“LI‘ELLe condenser.
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the (,henucﬂ% con- -
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In the drawings, A is the digester or verti- go

cal jacketed and non-corrosive metal-lined
boiler.

B 1s a perforated false bottom.

C 18 the steam-dome.

D is a steam-pipe, by which the 1u1ter101‘ of 95

the digester is supplied with steam. This pipe
eutel.s the bottom of the digester, the joint
being made by a suitable ﬂfmﬁe. The end of



(o

the steam- -pipe D 18 ”plchded'WIth a suitable -

head, by which the steam is distributed L-,Ltel

“ally a,nd equally in all directions.

5

I 1s the steam-pipe, by which steam is Snp

plied to the sections of the steam Jacket sm -

rounding the digester.

I 1s a pipe connecting the various sectzcns 1
| from whence the chemicals pass dcwnward

: cf the steam-jacket with the steam-gage f.

IO

- tents of the. tlwestel are blown out.
~charge is ccnt1 olled by the gate-valve ¢.
To prevent the fiber frcm entering the plpe_
| 18 accomplished is shown in Fig. 1, in which
N designates a pipe which extends vertically -
At

15
g is placed into the discharge-pipe, resting

 J' is the steam or pressure gage ccnnected_
S I ter leaving the bottom of the digester and be-

W1th the interior of the digester.
(> 1s the discharge-pipe, by which the con-
This dIS

G during the processof boiling, the plug -valve

-+ .agalnst a suitable seat, so as to close the same

and prevent any raw ﬁbel or other Stlbst&nces:
~from entering the blow-off pipe. |
H is a worm-condenser consisting cf a ¢coll
| cf pipe placed intoa tank in which ccld water |

200

- is always kept to condense the vapor or gases.

his a pipe connecting the condenser with |
- the dome of the digester.
25

A valve may be
placed into the pipe 2 to ccntrcl uhc flow of

~ the vapor to the condenser.

30

K is a trap, which may be cf fmy one cf thc -
~ various forms of steam-traps, by which the |
ccndensed'liq nid is withdrawn without allow-

1ng the steam to escape.

I is the blow-off pipe, by nhich thc eteam-

| .and oases are blown off.

- Reterrlncr now to Fig. 2, it w 111 be seen the,t-
| -the blow- ctf pipe 1 18 connected with the coil |

of pipe K, placed within the tank I, which is
supplied with water by the pipe ! and con-
nected with the digester by the pipe !, so that

- the water from the tank T, can be readily run

40

into the digester. 'When the steam and sul-
phurous vapor are to be blown off from the
digester, the valve ¢ 1s opened and the steam
and vapor pass through the coil K,where they

~are condensed 1ntc_11qmd which ‘hqmd flows

43
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for washing the digester.

into the receiver M, in which any suiltable
base, preferably magnesia, is stirred by the
stirrer m, to facilitate the combination of the
sulphurous acid with the base. The water
from the tank L will be heated by vapor and
gases passing through the coil K, and 18 used
- By this improve-
ment in the process and apparatus the wood

~ or other fiber is subjected to the steam heat in

55

60

the usual manner, the steam-pressure being

-_ gradually raised: but the accumulation of the

gas-pressure 1S avclded the eirculation is more

rapid, and all parts of the fiber in the di-

gester are more evenly subjected to the action
of the heat and the liquor. The formation of
sulphuric acid s also avoided by the conden-

sation of the gas and vapor, and the burning |

- or blackening “of the material prevented. All

the chemicals not taken up by the resinous

" and fibrous matter are regained, the time re-

65

quired to boil the fibrous material diminished,
and the care, attention, labor, and skill re-

|

- 307,609’ |

= m—a

-.duced,while the product 13 more unlfcrm anda.
| superior in quality. o
In order tosubject the wood fiber to a more.

| thorough treatment with the chemicals, we 7c

establish a constant cireculation of the chemi-
‘cals from the bottom of the digester out of the
same, and then into the same thl()uﬂ‘h its top,

again through the wood. The chemicals, af- 75 .

fore entering its top, are brought into contact

| and mixed wijth‘. steam,-w_hereby they are heat- -
| ed and injected into the upper part of the d1-- =~ -
this result

oester: The arrangément whereby

outside of and parallel with -the digester.

its upper end this pipe has a branch, n,which
| enters the top or steam-space of the digester,
while at its lower end the pipc N is provided

with a c}lindric&l chamber, #/, from which a

branch, n?, extends ]&temlly ‘and vertlcﬁlly- SRR

into thc dlﬂ ester through its bottom, gnd ter-

| minates 1 a T-head, #»*,which lies JU.SIJ bclcw

the periorated bottom B of the digester.
o designates a steam-pipe, the upper end cf

which enters the bottom of the chamber W,

and which is provided with a valve, 0.

N, where they are heated by theLsteeJln and
thence into the top of the digester thrcugh
the branch n, from whenee thcy again descend
through the wood. |

H&Vlllﬂ‘ thus deseribed our 1nvent10n we
claim as new and desire to secure by Letters
Patent—

1. The improved process for tr e:attmﬂ* wood
and similar fiber suitable for paper n:lak_ln

the same consisting in boiling the materia-l,,

under pressure, 1n a solution containing sul-
phurous acid in a digester, the upper portion
of which is conmected with a condenser, by
which the gases expelled are condensed, 80 as

'NOW,- o
~when the valve ¢’ is opened, -the:‘ steam flow- :
“ing up through the chamber #" will act asan. .
mJectcr dmwmg the chemicals out of the
1 bottom of the dlﬂestcr through thebranch #*, =
into the chamber (o and up through the pipe: -
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to prevent their accumulation or change, as

described.’

2. The process heréin-described for regain-
ing the chemicals used in the boiling of wood
or other fibers, the same consisting in passing
the gases through a condenser or condensers
connected with the digester, as described.

3. The ccm_bmetlcn with the digester A,

of the condenser H, constructed to ccndense-

the gases during the plccess cf bcllmg, as de-
scribed.

4. The combination, with a digester, of a
condenser connected with the steam-space of
the digester, and constructed to condense the
oases dumnﬂ* the process of boiling, as de-
Scrlbed
5. The combination, with thc digester and
the blow-off pipe I, of the tank I,and €Oon-

quired to operate the boiling materially re- | denser K, constructed to condense the gases
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and heat the
described.

307609 o 3

water, as and for the purpose

6. The combination,with the digeéter A, of

the blow-off
- 5 and the tank
by the pipe 7,

pipe I, the valve 4, the coil K,

L, connected with the digester
as described. |

7. The combination, with the digester, con-

stracted and

arranged substantially as set

forth, of the pipe N, having the branch n, the

10 chamber #/, h

aving the T -headed branch »3, |

| and.the.valved steam-pipe o, substantially as
' described. _ o .
In witness whereof we have hereunto sef;
our hands. |

CHAS., 8. WHEELWRIGHT.
. GEORGE E. MARSHALL.
- Witnesses: '

- J. A MILLER, Jr.,

M. F. Bricm.
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