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To all whom it may concern:

e 1t known that I, SIDNEY SMITH, of Cam-
bridge, 1n the county of Middlesex and State
of Massaclmsettb have invented certain new
and useful Improvementb in Lead-Lined Di-
gesters, of which the following 1s a specifiea-
tion.

This Invention has for its Obgeet the con-
struction of a boiler, either upright or.hori-
zontal, which is heated elither by a suitable
furnace or by the introduction of steam pro-
duced 1n a separate boiler. The boiler con-
stitutes what is known in the manufacture
of paper from wood or any vegetable fiber as
a ‘“digester.” The proper veﬂe’rable iber 1S
botled or ‘““cooked” in sueh digester with
some suitable solvent agent eapable of com-
pletely freeing the fiber from all inerusting
substances, like gums and resing. In all
cases where this solvent agent 18 liable to at-
tack the metal of which the digester 1s com-
posed 1t 18 necessary to interpose between

the solvent agent and the metallic walls of |

the digester some medium in itself unaffected
by the solvent agent which shall protect the
digester from solvent action during the pro-
cess of cooking. Whenever lead has been
nsed for a protecting medium or lining for
an iron or steel digester, it has been found
that the lead is subject to so mueh wear and
tear, owing to the extremes of temperature,
that it is a matter of great expense and an-
noyance to keep the lmmo in proper condi-
tion.
In practice the lining of sheet-lead is held
in place against the iron or steel shell by a
great varlety of fastenings, and as the co-
efficients of expansion of lead and iron are
widely different, and as they are both heated
through a wide range of temperature, the
lead finds no outlet for its excess of expan-

sion over that of the iron, and the result is

constantly repeated—folding or “buckling”
of thé lead and an equivalent racking strain
npon the iron shell. Cracks and holes are
thus produced in the lead, while the iron 1s
dangerously weakened. To provide for the
free expansion of the lead is the object of my
invention.

The shell of my digester 1s best made of
iron or steel plates Sohdly butt-welded by

duced.

ey

| one homogeneous piece composing the boiler;

but the sheets may be butted nearly together
and both edges beveled, so as to form a slight
open dovetailed joint, and bound together by
a band of steel or iron, which covers the
joint on the outside of the boiler and 18 riv-
eted to Dboth plates. The open dovetailled
joint is then to De fitted with lead or any
substance known to withstand the liquid con-
tents of the boiler. By such a joint a per-
fectly smooth interior to the boiler 18 pro-
Said joint is deseribed and claimed
in another application filed concurrently
herewith. o

The ceylindrical shell 18 made larger at one
end than at the other, and accordingly has a
true taper externally throughout its entire
length. The lead lining is made elither of

| sheet lead fitted and Soldel ed together on the

interior surface or the lead 15 melted and
poured into the space between the boiler, and
a suitable form let down into the boiler-shell,
of a size such that the lead casting or hnmrf
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thus produced shall be of the def-:u'ed thlck— |

ness and entirely cover the bottom and sides
of the hoiler. If the lining is made of sheets,
the latter can be fitted and joined in the
boiler, or may be fitted together outside and
then let down into the boiler. The latter pro-
ceeding is facilitated by the taper shape of
the boiler.

One end of the boiler is provided with an
expansion-joint analogous to the joint of the
same name in %team—plpes Upon the lead
lining, which reaches nearly to the head of
the digester, rests a movable circular head,
which 1is ti ﬂ‘htly packed between the lead rmd
itself by asbestus or any suitable substance
known to resist the chemical action of the lig-
unor in the digester. The space between the two
heads—rviz.,theouterortrue head and the mov-
ableinner head—may receive steam,or may be
provided with spr ingsorother meansforexert-
ing a lmldlnw—down yielding pressure upon
the movable “head. The movable head con-
stitutes a piston working against a regulated
resistance and adapted to rise and fall as the
Jlead lining expands or contracts. Iurther-
more, owing to the tapering form of the diges-
ter, which is larger at the end provided with
the expansion- _joint, expansion from all parts

electricity in such a manner as to produce | of the digester tends to find a relief or outlet
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at this end. DBoth of the heads mentioned
may be provided with man-holes for the in-
troduction of stock, &c., and the digester is
fitted with all gages, valves, and eonnections
necessary for safety and for determining the
condition of the contents during the cooking.

In the accompanying drawings, forming a
part of this specification, Figure 1 represents
a vertical seetion of my improved digester
and asetting or easing therefor. Fig. 2 repre-
sents an enlarged section of a portion of the
digester.

The same letters of reference indicate the
same parts in all the figures.

In the drawings, « represents the outer
shell of the digester, which is preferably of

cylindrical form and tapers or increases grad-

ually in diameter from its lower to its upper
end, said shell being made of steel or iron
plates suitably connected. |

b represents thelead lining, which is formed
to fit the interior of the digester and extends
nearly but not entirvely to the top of the same,
1ts upper end being open. A space ¢ exists
between the upper end of the lining and the
upperend or head o’ of the digester. In said
space 1s fitted the movable head or piston d,
which bears on a packing e, of asbestus or
other acid-resisting material, interposed be-
tween the said head and the upper end of
the lead lining, and constitutes a vertically-
movable cover for said lining. I make the
portion of theouter shell which projects above
the lining of uniform diameter, instead of ta-
pering, like the major portion of the digester,
so that the vertical movements of the mova-
ble head will not affeet the closencss of its
contact with the inner surface of the digester,
1t being desirable that the movable head fit
the interior of the outer shell at all times.
The movable head has a sufficiently eclose
bearing on the packing ¢ at the upper end of
the lining to prevent the escape of liquid
therefrom into the space ¢, and this bearing
1s maintained by a constant downward yield-
ing pressure which is exerted on the movable
head. Ipreferto exertsaid pressure by steam
introduced into the space ¢ through a pipe i,
the pressure of said steam Dbeing reculated

| by a reducing-valve or otherwise, so that it

will permit the head d and the upper end of
thie lining to rise and fall by expansion and
contraction of the lining without permitting
the head to be forced off from the lining by
the internal pressure.

Ingtead of steam as the means for applying
vielding pressure to the movable head, I may
employ a spring or springs for the same pur-
pose.

The digester may be healed externally or
may be heated internally by steam or other
suitable medium. I have here shown the di-
gester 1nclosed in a casing or setting /i, hav-
g flues m, through which the products of
combustion pass along the external surfaces
of the digester froma furnaceo. Thedigester
should have the usual accessories, such as a
gage-tube, safety-valve, &e.  The outer head
«” 1s detachably secured, and may have a man-
hole », which coinecides with another man-hole
1n the movable inner head, said man-holes en-
abling the digester to be charged and emptied.

I claim—

1. A digester-body or outer shell of taper-
ing form, having a correspondingly-tapering
lining resting on the inner surfaceof the outer
shell without positive connection therewith.

2. The combination of a digester-body or
outer shell, an open-mouthed lead lining
placed therein without positive connection
therewith, and a movable head or piston bear-
g on the upper end or mouth of the lining,
as sct forth.

3. The combination of a digester-body or
outershell,anopen-mouthedlead lining there-
in without positive connection therewith, a
movable head or piston bearing on the upper

end or mouth of the lining, and means for

holding the piston against the end of the
lining with a yvielding pressure, as sct forth.

In testimony whercof I have signed my
name to this specifieation, in the presence of
two subscribing witnesses, this 24 day of
April, A. D. 1889.

SIDNEY SMITIHL
Witnesses:

C. I, BROWN,

A. D. HARRISON.
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