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" To all whom it may concern: .
Be it known that I, HENRY W. STEBBINS,

" DIGESTER.

SPECIFICATION forming partof Letters Patent No. 528,400; dated October 30,1894,
_Appllo:ﬁon filod January 26, 1884, Berial No. 498.1@6.' (No model)

of West Carrollion, county of Montgomery,

State of Ohjo,haveinvented a newand useful

Improvement in Digesters;-and I do declare

“the following to be a full, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which it ap-:

.- pertains to make and use the same, reference

10

being had to theaccompanying drawings,and

_to the letters of reference marked thergon,
“which form a part of this specification.
- . ‘This invention relates to digesters or boil-
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ers in which the preliminary treatment of rdw

_inaterial, such as wood. or othér fibrous sub-

stance takes place and whereby a reduction
of said material to the condition of cellulose
for paper-making and other purposes is ef-
fected, by the use of -acids, steam heat, and
pressure. The acid most commonly used in

- the treatment of said material, is sulphurous

25

. aoid, and is combined with a base, usunaily
" lime, and thereby forms a bi-sulphite of lime

solution, Owing tothe volatile nature of the
acids used within the digester, and their cor-

-rosive and otherwise destructive action upon

the various metals that possess sufficient ten-
sile strength to withstand the resulting press-

-ure that is generatod  _~the steam used in

the digester, it is essential that the inside of

-~ -the metallic shell be protected. To these

.. ends various means have been employed for.’

" - protecting the interior surface of the metallic

- - ghell, forming the digester, from said injuri-
.35

-~ .use of -an acid-resisting metal, such as lead,
varionsly applied to the interior surface of |

ous effects, Principally among these, is the

the hard metallic- shell, each having for its

- object a method by which to overcome the

difficulties met in associating metals having

_ different ratios of expansion and contraction. |

- The objeet of the present invention is to

provide means for securing the lead sheath-"|

ing or lining to the hard metallic shell, and
to this extent is an improvement on the di-

gester shown and described in Letters Patent
., No. 405,279, granted to myself June 18, 1889.

*In addition to the difficulties resulting from

s o

the association of metals having:such vary-

(g N

£y
ing natures, it ‘;édnnd in pragtice that when |

'I'lead is subjected to the requisite pressure,
and high and varying degrees 6f temperature,.

the quality of expansion, even to a degree

isimpaired, and the lead assumes a porous na-
ture, becomes brittle, and its elasticity in con-
sequence, is materially lessened, all of which
renders it useless for the purposes.: There-
fore, a further object of this invention is'to
provide means by which theinnerlead lining,
and the outer hard metal shell, are subjeeted
to uniform degrees of preszure and tempera-

bility inecreased. These ends are-aceom-
.plished, first, by the use of a lining placed
next to the inner surface of the lead lining,
-eomposed of & combination of materials, pref-
erably of a porous nature, and when formed
into a composition, hasa low heat conduective
power and transmits only a minimum quan-

lining, next to that adjacent to the lead, com-
and of sufficient density to absorb and retain
any change of temperature oceurring within

would otherwise be imparted to the shell. By-
‘the application of these various substances to
the inner sarface of the metallic lining and
shell, a range of temperature is imparted to
the-soft metal lining and ontershell, that has
less variation than that due-to ordinary at-
mospherio changes, whereby the difficalties
before mentioned are obviated: 4
Referring tothe annexed drawings forming
asupplement to the specification, Figure 1, is
an enlarged detailed sectional view of the
shelland lining; Fig. 2,an enlarged section of

showing one of the pockets with the lead re-
moved. - o

In the following description similar letters
of reference will be used to indicate corre-’
sponding parts. o U

united, form the outer hard metal shell of the
digester, withits ends terminating in conoidal
stiape. ‘These sections are preferably of iron
Lyt s B . E N C

L

necessary to meet that of the harder metal, .
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 ture, to the end that the efficiency of the di- -
gester will be greatly enhanced, and its dura- -

65

q0
‘tity of heat, and, secondly, by the use of & . -

posed-of material of &.non-porous nature, -

75

an amount of heat sufficient to counteract

the digester, when in, operation, and -that -

8o
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go

one of the joints; Fig. 3, a similar gection .

95

A indicates theannular sections, that when .
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or steel, and are placed ohe on the dther with
the-edges over-lapping and made sectire by
means of rivets (a) the heads.of which can be
headed on the inner-surface, but-are prefer-
ably séated in counter-sunk holes in the in-
ner-lapping contact portions of said sections.
- When the.sections A are so united there is a
geries of interior annular ledges.or shoulders
" (b), formed by the upper or inner edge of each |
10 section. - ‘ - ST
~ cisaseriesof sectional annular bands, eon- |
structed of hard metal, and abutting with the
annular shoulders (b) upon which said bands-
have a normal bearing. - These bands are se-
cured to the-loweror over-lapping portion of
the shell sections A; by serew-threaded bolts -
‘@, aseries of bolts d also pass through the an-
nular bands and steel shell,sindhave for their
funetion the securing of the lead-lining B,
through which said bolts also pass. ‘Bothseries
of bolts d’ and d are made to fit counter-sunk
heles in the inner surfaceof the bands (c),s0
that said bolt heads lie flush with the inner
surface of said bands, and there'is presented,
on the interior surface of the shell, 4 regular
and uniform surface. It will be seen from
Fig. 3 that a portion of thebaid (c) hag a less
thickness than the remaining portion, which |
has a thickness equal fo that of ‘the shell A.-
‘Theobject of constructing these bands of un-
equal thickness, is to form a series of annular
recesses or pockets (¢) between gaid bands
and the shell; and_thereby-provide efficient
means for securing the lead lining, without

15
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asfward-lj‘hent annular offsets at their upper’
“edges asis'deseribed in the patent hereinbe-
fore referred to. Lo

B derotes the lead lining, constructed of
endless bands in sections, and.of any desired
thickness, and & length sufficient to extend
around theinteriorsurface of the shell.- These
sectionsareplaced inposition inthefollowing
-manner. Anedge of each section is placed in-
its respective annular pocket (¢) and is-pro-
vided with holes through which the bolt.(d)
may pass. _ The other edgé of said section
reaches to the topof the nextadjacent pocket |
which has likewise been filled with .another
section of 1ead, and the.two sections at thaf
point are fused or inelted together by the use
of .an oxyhydrogen blow pipe. This operation
is repeated until the entireinterior of the di-
gester is lined with one continuous lining of-

lead. The lead so placed is prevented from
leaving thepockets by the bolts'(d) if through
any cause such would be the tendency.
- Ags a further. protection. to the outer hard
metal shell, and a means for preserving the
6o leadlining in a serviceable condition, I place
next thereto, two continuous linings (f) and
" {g)each havinglowheat-conducting qualities,
-and may be composed of any suitable mix-
ture of substances possessing these qualities.
this composite lining (f) & mix-
ture.composed of Portland cement, asbesto

470
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constructing the shell dections A, with thein-} .

sisting by the addition of non-corrosive-sub-

stances such as 1%% F %lackE ulphate of ba-
riam;}tharge and Sili 'oﬂa. The un: 70
m'ﬁ, G COLSIStS o Dlocks made from brick -

_clay, free from magnesia, lime, or other ingre-
“Tdients that woulc’f be agecfe& by the acids.

These blocks are hydraulic pressed, hard
burned; and porous when completed, and 75
‘when applied aresetin cement. Besideshav-
ing the desired heat features theyarean effi-
cient means of adding strength to the com-
posite lining (). =~ . -

"~ Adjacent to thelinings (f) and (g),Iplace 8o
a farther composition filling-(A) composed
“preferably-of a mixture of B

.and crusghed stone or san&% IEE a iarge%—_
cenWSisﬁn ualityis
imparte 18 composition Dy tlfe addition 83
.of non-corrosivesubstance such aslgn*‘gl_a%i
sElg'hat,e of. hﬂm’gmi-and litharge and nextto
tnis 1 place an jnner lining U i, comiposed of
blocks, brick or tile, made from fire clay or
other'suitable material and combined with go
the filling (%) has the power of absorbing
and retaining maximum quantities of heat.
‘These act in connect’on with the linings (f)
and (g) and together effectively counteract
the variations of temperature that take place

/in the digester when it is ‘in operation, and
that would otherwise be imparted to the lead
lining and outer shell. - c
- Having fully deseribed my invention, what
1 desire to claim and secure by Letters Pat-
ent is— o

1.-In a digester, the sectiens A, of hard

metal, arranged to over-lap each other ahd
forin a continuous shell or boiler, the annular

‘shoulders (b) formed bythe inner-lying edges
of each section, a series of bands having two
degrées of thickness, abutting with said
shounldersand made rigid tothe over-lapping

-edges of the sections, whereby a series of an-

| pular recesses or pockets is formed in the in-

-terior of the shell, in combination with alin-
ing of pliable metal arranged toextend in and
over said pockets, whereby. a continuous lin-
ing thereof is formed and maintained in posi-
tion by said pockets, and by thebolts (d) pass-
ing therethrough, substantially as deseribed.

2. The combination as herein deseribed, of
adigestershell and internally arranged bands
forming annular pockets therein, a lining of
lead adjacent tosaid shell and maintained by
said pockets and bolts passing therethrough, .
a heat-absorbing and acid-resisting lining
composed of Portland cement, asbestos,lamp
black, sulphate of -barium, litharge and sili-
cateof soda in suitable proportions, by means
of which 'a mininium and uniform degree-of

ressure and temperature is maintained, and
the soft metal lining and the hard metal shell
thereby preserved, substantiallyas herein de-
scribed. T o

3. The combination ‘substantially as set.

‘forth, of a digestershell, bands forming annu-
lar pockets on the interior thereof, and the in-
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and broken burn made acid-re-

-

 ferior of said shell pre&ating a uniform and

-
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- regular surface, a lining of ‘soft metal placed
Bgainst said shell, the ‘heat-absorbing and
acid-resisting lining' (f) herein described, ad-

_jacent to saidsoft metallining, the lining (9

5 composed of porous blocks, to further pre-
. vent the transmission of heat and to rein-

force or strengthen the lining (f), the lining
(") havingaheat-absorbingand acid-resisting

nature, and the’
and arranged su

In testimony
my hand this 2

Witnesses:

-

A. M. SULLIVAYN,

. I, Duxn.

glazed tile (7) all combined
bstantially as specified.
whereof I have hereunto set
7t} day of December, 1893,
HENRY W. STEBBINS.
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