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" To all whom it maz 1/ COnCern :

5 Commonwealth of Massachusetts, have in- | atures varying from 150° to 320° Fahrenheit,
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‘ers for Digesting. Wood into . Pulp to be

Be it known that I, GEORGE E. MARSHALL
a citizen of the Umted States remdm aiz

maker has failed to produce dlgesters that will -
not leak at or through the seams. The fill-

ing and discharging of the digester two or 55
Tur11e1’s Falls, in the county of Frankhn and three times dallv thus exposing it to temper- |

vented a new and useful Improvement in Boil- | produces expansion and contraction sufficient

used -
in the Manufacture of Paper.

My invention relates, prlnmpaﬂy, to the
manufacture of wood pu]p for paper by the
‘‘chemical process;’’ and it consists of i improve-
menfs in the constructlon and operation of |
the digester, in which the chipped wood is re-
duced to the soft or pulpy state to be worked.

The manufacture of wood pulp by the chemi-
cal process has, from its invention down to |

‘the present tlme been attended by very disa-

ogreeable and expenswe features. Tt is a well-

- known fact that all wood-pulp digesters, of

20

whatever description, leak more or less when

a certain pressure has been attained. Gener-.
“ally, when the pressure due to the steam heat

" has reached sixty pounds per squareinch, the
~ digester begins to leak, and as the pressure 18

25

1nereased to one hundred oz more pounds the-
leakage is also increased, and it frequently
‘happens that as much as- one-fourth Or one-

- third of all the boiling liquors inthe digester
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~ Various methods of riveting digesters have

arelost inthis manner, and necessitates charg-

“ing the digester with an excess of alkalineliq-
" Qor.
11veted seams of the digester in the form of a |
fine spray and charges the snrrounding atmos-
phere withan exceedingly offensive and suf-
focating vapor, which is ‘unhealfhy and-inju-

The leakage is forced out through the

rious for the men working in the vieinity, who
are obliged to inhale some portions of it.- It

frequently happensthatthe leakage isso great
- as to prevent the disintegration of the wood,.

thereby causing the total loss of the charge

~ been adopted. Plates have been p]aned to a
~ true surface at the laps of the seams. Rivets elght inches in diameter, and eonneoted tothe g5

45

face at the seams.

have been even screwed in through the laps | digester at a distance of from eight to twelve

and headed cold. Digesters-have been made
of steel 3n order to have a,_close-gmmed_sur
But none of these various
methods have proved successful in prevent-

“ing the leakage; and it is a well-known fact-

t]mt wood- dwesters will be run but a few

weeks Wlthﬂut recalking and replacing rivets,
"and the utmost. care and gkill of the “boiler:"

to cause the iron or steel plates to ‘“‘creep’” ab
the seams, and thuswear away the calking.
‘When the pressure has reached a certa,m
point, it opens the seams sufﬁclently to allow

the escape of the very volatile liquor composed
of the caustic alkali and other products.gener-
“atedintheprocessof thedisintegration of wood.

Evei in the pulping of wood plain, without

6c

‘chemicals, the escape of the pinic, pyrohgne-. _

ous, and other acids is annoying and injurious. .

By my invention-I overcome all these difficul-
ties, and have constructed and successtuily

.0perated for several months wood-digesters

that are perfectly tight, not leaking at all, and:

ble, offensive, and wasteful process known'in
the wholeé art ‘of paper-making to a pleasanf,

safe; and economical system, always produc-

70_

i have therefore cha,ncred the mcmufmctme of
‘chemiecal wood pulp from the most dlsagreea—- L

75?--

ing suré results, and worked with. more 'ease ..

and comfort; thanthe ordinary process of b011
-ing rag stock.

The ‘accompanying drawmg illustrates my-
| mventlon, and forms part of-this specifica-

tlon

-To ma,ke my speclﬁcatmn plainer, I prbceed -
_to give a description of the digesters as 1 have
1 made and used them without, however, bemg-
bound by fixed measurements or figures given.
The, drawing represents a -stationary up-
| nght wood-digester with its appurtenances |
A, the d1gester, is six feet in diameter and- go
'slxteen feet long, made from one-half inch
iron oF. steel boﬂer pla,tes-u-a,ll sea,ms double

"rweted
- B, the outer shell or J&ert is six feet and

8c -

inches below the top- of the-same, the upper -

1_end-of- a;cket"B bemo* -drawn in to-a diameter
two mches crreater tha,n the. diameter’ of the

digester, for the purpose of plaom g the d1- ICO

ﬂ'ester within the _]a,cket
" .A wrought-iron.ting, one inch t]uck by four

or. five wide, andl ma,de in sections, fills. the
3pa,ce betweeu the end of -the Jacket and the



-

‘digester, and two rows of rivets are put
through thejacket-ring and the digester. Four
~Screws, P, one and oné-eighth inch diameter,
are put through the lower end of the jacket |
with a re-enforeing plate to assist in support-
ing the weight of the digester. N
~ The jacket B should be covered with felf-
ing, asbestus, or some other non-conducting

- substance, to preserve a uniformity of tem- |

perature and to prevent: undue condensation
in cold weather. It is alsoconnected with the
~digester by suitable stay-bolts to gnard against
~ the explosion of the one or the collapse of the
‘other. I | | |
15  The digester is provided with the nsual per- |
-~ forated false bottom, 13, extending across at a
height of from ten to twelve inches from the

1o

~ bottom. of the digester. | B
- Cis’a gate operated by a rod -passing up
20 through the digester, with a hand-wheel and
screw at top, shutting over the end of the
blow-off pipe D, and is used to prevent the
wood from entering the pipe leading to the
~ blow-off valve at D while
25 treated. The blow-off val
- discharge the contents of the digester, and is
~ connected to a heavy eight-inch wrought-iron
pipe passing through a stuffing - box in the
- Jacket B, and screwed into a heavy wrought-
30 1ron ring riveted  inside of the digester, as.
~ Shown in the drawing.. ,
- G is atwo-inch iron pipe connecting the top
angl bottom of the digester, and is used while
- ¥be steani-pressure is being raised to conduct
35 the liquor from the bottom to the top of the
" digester for the purpose of removing any pulp -
- that may have passed through the perforated
false bottom, it being important to keep the
- Space under the false bottom' clear of fiber;
40 and as the pressure is greater at the bottom of
- the digester than at-the top until the full
“pressure required is attained, the opening of
- the valve in this pipe will cause the liquor to
~ - circulate from the bottom to the top of the di- ;
45 gester; carrying with it any fiber remaining in
- the liquor. This pipe may also be used to
~eirculate the hot liquor from the bottom to the |
top s'ég the digester while the pressure is being
-raised, B - |

!
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- hear the top of the jacket, having an arm ex- |
tending across and down into the top of the |
digester, and contains a pressure - valve, P,
for the purpose of regulating the steam-press--
‘ure 1n the space between the jacket and the

. digester, and for relieving the pressure on the |
outside of the digester when its contents are |

the wood is being |
veisat D, used to |

e
1

| tially as described. -

- Fi8 a two-inch pipe exténﬂing upward ;fron_i 1

286,031

being discharged through the blow-off valve

Dy, insuring the digester from the danger of
| collapsing from outside strain by pressure in 60

the jacket. 'This pressure-valve P ‘is con-
troilled by weights, which can De regulated
‘according to the indications of the . steam-
gages K K, one of which connects with the
Jacket and the other with the digester. - ,
The steam for treating the stock in the di-
gester 1s admitted through a pipe, H, directly -
to the alkaline liquor, all' attempts to treat
the stock by the heat of the steam within {he

Jacket proving insufficient, it not penetrating 70

| to the center of the digester, and leaving a core

of ‘‘uncooked’” wood in the middle.

Lis an inch-and-a-half pipe for conveying
steam 1nto the space between the jacket and
the digester, for the purpose of maintaining
a pressure equal to or greater than the press-
ure within the digester, thus balancing the
pressure inside the digester with an outside
pressure, and thus preventing all leakage of
liquor through the seams of the digester.

L is a safety-valve, =
N 18 & check-valve.- L |
O 1s a hot-water pipe to be turned into the
man-hole for washing out the digester with the 8
hot water obtained by the condensation of the
steam in the jacket, which is a very great -
convenience over the former way of washing
the digester with cold water. o

I am aware that jackets have been placed
on digesters.-and boilers for some purposes,
but not in the way nor for the attainment of
the same objects as mine, | |
. What I claim is— =~ L
. 1. A digester for wood pulp, construeied
substantially as described, whereby the press-
ure of the boiling liquor at the seams or laps
of the digester is equalized by the pressure of
the steam in the space between the digester
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and its-surroaunding jacket:; - |
2. The combination of the blow-off valve D
and its connections with the digester, substan-

. 3. The combination of the pipe F and its. -
pressure-valve with the di gester, substantially ros

4. The combination of the circulating pipe
‘G with the digester, substantially as described.

5. The combination of the hot-water pi pe O
with the digester, substantially as described.
- GEORGE E. MARSHALL.

- Witnesses: .
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