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1ngs, is a specification, like letters on the

10

UNTITED STATES PATENT OFFICE.

RICHARD LAVERY, OF BOSTON, MASSACHUSETTS.

 PULP-DIGESTER.

 SPECIFICATION fm'ming part of Letters Patent No. 431,26%, dated July 1, 1890.
| | Application filed March 9, 1889, Serial No, 302,616, (No model,)

To all whom it may concern.: _
Be it known that I, RICHARD LAVERY, of
Boston, county of Suffolk, State of Massachu-
setts, haveinvented an Improvement in Pulp-
Digesters, of which the following description,
In connection with the accompanying draw-
drawings representing like parts. |
This invention relates to pulp-digesters or
boilers in which wood or other fibrous mate-
rial 18 subjected to the action of a chemical

~ solution to bleach it and reduce it to pulp.
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Prior to my invention the iron or steel
shells of pulp digesters or boilers have been
covered on their inner side, to obviate the in-
jurious action of the chemical solution, with
a lining of lead, and also with a lining com-
posed, essentially, of acid-resisting tiles se-
cured by seams of lead as a tamping, the

sald seams or tamping being secured to the

boiler-shell by bolts. Tiles have also been

used as alining secured by means of a tamp-

ing of cement and interlocked with each
other,

My invention relates more particularly to a

lining for pulp-digesters composed of acid-re-

sisting tiles or blocks, and has for its object

to provide means, as will be described, by

whieh the tilesor blocks are more eiffectually
secured in place within the boiler, the said
tiles being capable of being readily removed
for repair or other purposes. |

My invention therefore consists, essen-
tially, in the combination, with a boiler-shell

and an acid-resisting lining therefor, com-

posed of tiles or blocks, of independent me-
tallic boxes or cradles secured to the said
shell, and in which the said tiles or blocks are
secured, substantially as will be described.
1The boiler-shell on its inner side may and
preterably will haveapplied to it a coating or
film of acid-resisting material, preferably
ozocerite or its refined produect, ceresin, and
when the boxes or cradles are made of phos-

phor-bronze or other. acid-resisting metal a

layer of sheet-lead will preferably be inter-
posed between the said phosphor-bronze or
acld-resisting metal boxes or cradles and the
boiler-shell, the coating or film of ozocerite
being applied to the said shell so as to form
a cushion for the sheet-lead. The boxes or
cradles when made of iron or steel will pref-

erably be covered on their inner and outer

‘sides with ozocerite.

Other features of my invention will be
pointed out in the claims at the end of this
specification. -
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Iigure 1 is a vertical longitudinal section

of a pulp boiler or digester provided with an

acid-resistinglining embodying-myinvention,

the said boiler being broken out to save space
in the drawings, the upper part of the boiler
being provided with an acid-resisting lining

differing from that of the lower part of the

boiler, as will be described. Fig. 1* is a de-
tall to be referred to. Fig. 2 represents the
inner side of a sufficient portion of the boiler
to enable my invention to be understood, the
lining being partially broken out. TFig. 3 is

a section of the portion of the boiler shown

in I'ig. 2 on line x «; Fig. 4, a section of the
boiler on line 7 v, Fig. 2; Fig. 5, a detail in
perspective of one of the boxes to more
clearly show the manner of constructing the
same outside the boiler; Fig. 6, a section of
a modified form of lining to be referred to,

60
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and Fig. 7 a detail of the phosphor-bronze or

acid-resisting. metal box or cradle. |
A represents the outer steel or iron shell of

a boller or digester, having a cylindrical body

2 and a conical top 3 and bottom 4, provided
with extensions forming man-holes.

In accordance with my invention the boil-
~er-shell has secured to it on its inner side, as
by threaded bolts a, a lining made of inde-

30

pendent detachable sections, each comprising

an acid-resisting tile a* and a metallic box or
cradle ¢’, the said metallic boxes or cradles
being preferably of iron or steel; but they
may be of phosphor-bronze or other like acid-
resisting composition. When made of iron
or steel, the boxes or cradles will preferably
be covered on theirinnerand outer sides with
ozocerite. -

The detachable metallic boxes or cradles o’
are made substantially shallow, as shown in
Figs. 3 and 5, and are composed of a bottom
a* and sides a®, and each box or cradle has
placed within it the acid-resisting tile «,
preferably of glass, poreelain, or other sili-
cious material, the said box or cradle when
made of iron or steel being preferably made
without ends, as shown in Fig. 5, and having

| placed in it a layer ¢ of lead or other acid-
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resisting material, which is made to conform | suitable hard solder upon the exposed edges

to the shape of the said box or cradle, the
said layer being interposed between the said
box and the tile therein. The layer «° of
lead is provided with end flaps a’ (see Fig.
5,) which in practice are bent or turned up

against the endg of the tile, so that when the

box or cradle and its tile a* are ready to be

placed. in position in the boiler the said tile

at will have its sides incased in lead.
The shallow boxes or cradles are placed
within the boiler so that they abut at the up-

~per or inward edges of their sides, the open-

20

“ing between the sides being shown as exag-
oerated in Fig. 3, and the end flaps af of lead -

abut against each other, as shown in Fig. 4.

Thelead layers are not shown in Ifig. 1 in or-.
The-

der to avoid confusion in the drawings.
sides of the lead layers ¢’ are bent over so as
to lic upon the edge of the sides a® of the
boxes, and are preferably beveled, as at b,

beveled sides of adjacent layers, into which
lead fused by the action of a blow-pipe is
run, the flame of the said blow-pipe also fus-

1ing the edges of the aforesaid adjacent lead

layers, as indicated at 0/, thus firmly uniting

- the sides of adjacent layers a® with the fused

30

35

~ the boiler 1s exposed to the heat of the boiler, |

lead and forming a liquid-tight joint.

side flanges 0% (see Fig. 3,) which overlap and
rest upon the lead layer ¢, the said flanges

of adjacent tiles coming near together and

leaving between them but a substantially
small space, as clearly shown in Figs. 3 and
5, 80 that only a small area of lead surface in

thereby obviating creeping of the lead. The

- end flaps a® of each layer a® are also prefer-
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ably beveled, as at 0% (see Fig. 4,) and the
abutting end flaps of adjacent sections form
a channel into which lead is fused by the
flame of a blow-pipe, as indicated at 0% Fig.
4, the said flame of the blow-pipe fusing the
aforesaid adjacent sections together, and with
the additional lead making the whole inte-
oral, and thereby forming a liquid-tight joint.
Instead of making the tile &’ of glass, por-
celain, brick, &e., it may be made of an acid-
resisting composition—such, for instance, as
a composition of seven parts lead and one
part antimony—the said tile being made as a
hollow shell, (see Fig. 3,) into which a filling ¢’
of plaster-of-parisand a hardening material—
such as sand or other suitable material—is
packed forthe purpose of sustainingthe press-
ure within the boiler while in operation.
When the boxes or cradles are composed of
phosphor-bronze or like acid-resisting compo-
sition, the lead layers ¢’ may be omitted and
the tile rest directly on the said boxes, as
shown in Fig. 6, and also in IFig. 1, the said
boxes being provided with upturned sides £
and ends 14, (see Fig. 7,) so that the upper or
inward edges of the sides and the ends of ad-
jacent boxes substantially abut, and are ren-

dered liquid-tight by burning or fusing a | (see Fig. 1%,) the said casting being extended

| removed therefrom.
The tiles a! are provided, as shown, with-

of the said boxes, whereby all the boxes or
cradles in the boiler or digester are made in-
tegral and an acid-proof protection to the
outer shell of the digester obtained. AS
shown in Ifig. 1, the lower half of the boiler
or digester is lined in this manner.
additional protection I may cover the inner

surface of the shell of the boiler with sheet-

lead prior to bolting in place the phosphor-
bronze or acid-resisting metal boxes or cra-
dles, as indicated at f in the left of Fig. 3 and
in the lower half of Fig. 1.

- It in practice the tiles in the central por-

tions of the body, top, and bottom of the
boiler become broken,they may be readily
removed individually by melting the hard
solder or lead joint b’, (as by means of a blow-

- pipe,) so as to loosen the said joint and per-
-mit the cradle or box and its tile to be re- -

-moved without disturbing the rest of the lin-
(see Fig. 3,) so that a channel is formed by the |

ing. When the tiles at the angle formed by
the junction of the cylindrical body 2 and
the conical top and bottom 3 4 are to be re-
moved, the adjacent tile above or below the
broken one must first be removed, and then
the cradle containing the broken tile may be
moved into the space thus left vacant and
The last two tiers of
tiles in the top and bottom must also be re-
moved in like manner. "The box or cradle

As an
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may be removed from the boiler and the

broken tile replaced in the box by a new tile,
and the said box and its tile again placed in
position within the boiler. -

Referring to Figs. 1 and 2, it will be seen
that the iron-shell A in practice is protected
by a continuous.sheet of lead and the lead by

100
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the tiles. -

Referring to Fig. l,thé boiler-shell A at its

upper man-hole has secured to it, as by rivets

d;anannularring d’, provided with aflanged?.
The upper end or edge of the ring d’ is pref-
erably flush with the end or edge of the
boiler-shell A and the boxes or cradles o/,
and tiles «*, and the said ring, boiler-shell,
tiles, and boxes, are covered with an annular
strip or ring d° of lead, upon which rests an
annular cap d* of phosphor-bronze or other

acid-resisting composition, provided with side

flanges ¢, which overlap the lead sheet .
The annular cap d* is provided with an an-
nular socket or groove in its upper face,
formed as shown by flanges df, and the said
cap 1s secured to the shell of the boiler and
the upper boxes or cradles by bolts d*, hav-
ing their lower ends engaging with said boxes
or cradles, and having their upper ends em-
bedded in the said groove or socket, and cov-

110
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ecred with an annular strip or washer d® of

lead." |

The upper man-hole, in practice, is closed
by a cover composed of a metallic shell B/,
having a central opening,into which is fitted
a casting or sleeve (', having a central boss
or hub d*, joined to the sleeve by arms d%,

I30
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below the under face of the cover B’, and

provided with & flange d*, between Whleh and |

the said cover is olamped by means of screw-
bolts d® one edge of an annular sheet ¢ of
lead or other ELGId resisting material, the
outer end or edge of the snld sheet being
elnmped to the sznd cover by an annular ring

¢’ of phosphor-bronze secured by bolts e?, the
said annular ring having an annular plo]ee-'

tion e°, which fits into the agroove.in the cap
A and is forced against the lead washer d® to

effect a llqnld-tln'ht joint by the bolts €5, ex-

tended through the flange d?and the cover 13’.
The edge e"’ of the CﬂStll‘lﬂ‘ or sleeve ('
founsa seat for a valve ¢, havlnﬂ' its stem
e’ extended through the boss or hnb d'*, the
satd valve-stem beyond the cover being pro-

vided with a screw-thread to be engag ed by
the threaded hub of a wheel e’, the said-

wheel 1n practice being rotated in one direc-
tion to force the valve ¢ to its seat ef. When
the boiler is in use, the pressure within will
keep the said valve firmly seated, so that
when the bleached and cooked pulp is ready

to be discharged the wheel may be rotated in

the opposite direction and run up on the
threaded valve-stem, so as to permit the valve
to be 1nstantly opened by the atmospheric
pressure, the weight of the wheel assisting at
the moment the pressure within the boﬂer 1S
reduced and before a vacuum can be formed,

whereby collapsing of the lining is obviated.

Instead of the hand-wheel €°, T m may use a
nut. It will be noticed that the hand-wheel
acts as a weight to assist the atmospherie
pressure to open the valve substantially in
an 1nstant and before a vacuum is formed.

I have herein shown the valve as located
in the cover B’; but it is evident it may be
located in othe1 parts of the boiler.

The lower man-hole is provided with a cap
or cover B? similar to the cap or cover B’,

and the said man -hole 1s rendered liquid and -

gas tight in a similar manner to the upper
mnn—hole like parts.being designated by ]1118

letters.
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The cap or cover B?is provided mth a
preferably central opening, through which is
extended a thimble or sleeve P, secured to
the cover I3% as by bolts p¥, and provided, as
shown, with solew-threads to be enﬂneed by
a threaded nut p> , over which 1s shpped a

casting or fitting p’, secured to the said cover,
as by bolts or serews . -

The casting or fitting p’ is plowded, as
shown, with two ports pﬂ‘ p*, with which may
communicate outlet-pipes. (Not shown.)

The casting or fitting p” forms the valve-
chest for a valve o (shown as a disk-valve,)

having its valve-stem p” extended through a
cover pS for the said valve-chest, the said
valve-stem being provided, as shown, with
serew-threads to . engage a threaded opening
in a bar p' secured to the cover % as by
bolts p'*, the said valve-stem beyond the bar

p being provided with a snltable hand
wheel _g_ol?’ -

-

~cated by heavy dark line 20, Fig.

The outer end of the thlmble or eleeve »

forms the seat for the valve p°.

It will be noticed that the 01(1 1eelst1nn‘
lining of tiles is extended through the man-
holes and forms an acid- remstlnn' covering

70

for the inner walls 01 mdee of the said man-

holes
The finished ploduet of the dwestel is

75

blown out and the digester emptled through

the thimble p.

The boiler-shell will prefembly have ap-
plied to it on its inner side a coating or film
of acid-resisting material, plefelebly 0ZOoce-
rite or 1fs 1eﬁned ploduet ceresin, as indi-
1‘1.

I claim—
1. In a boiler or digester for the 1na,nnfee—

ture of pulp, the eomblndtton with the boiler-

shell and an acid-resisting lining therefor
composed of tiles or blooks of 1nc1ependent

8o

metallic boxes or cradles seoured to the said

shell, and in which the said tiles or blocks

are pla,eed substantially as described.

2. In a boiler or digester for the manufac-
“ture of pulp,the eomblna,tlon with the boiler-

shell and an acid-resisting hnm'D therefor
composed of tiles or bloeks, of 1ndependent

metallic boxes or cradles secured to the said.

shell, and composed of a bottom ¢ and sides
a’, and a layer o’ of lead or acid-resisting

_mdterlel interposed between said boxes or

cradles, and tiles or bloeks, substa,nttally as
de%eubed |

3. In a boiler or dwestel for the monnfa,o-
ture of pulp, the eomblnatlon with the boiler-

' shell and an acid- resmtmﬂ*hnmﬂ therefor con-

| sisting of tiles made as of hollow shells, pro-

Vlded with a filling ¢’ in said hollow shells of
metallic boxes or otadles secured to the scnd

e

95
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boiler-shell and consisting of a bottom ¢? and

sides a?, and a layer of aeld resisting mate-
rial between sald boxes and tlles, snbetan-
tmlly as described.

4. In a boiler or dig ester for the mannfac-

composed of tileg, of mdependent metallic
boxes or cradles secured to the said boiler-
shell, and composed of a bottom «? and sides
a®, and a layer a’® of lead interposed in said

ITO

ture of pulp,the comblnatlon with the boiler-
shell and an acid-resisting hnmn‘ therefor

115

box or eradle between the said tile and era-

dle, and having end flaps a® to be turned up

against the end of the tile, substa,ntlally as

dese1 1bed.

. The oombmnuon with the shell of a di-
o*estel of tiles, metalhe cradles for holding
bcud tlles, and means for rigidly securing the
cradles to the shell, substantially as desel ibed.

. T'he oomblna,tlon with the boiler having

a m:’:m hole and plov’lded with an acid-r eSLst- :

ing lining composed of tilesand metallic boxes
or emdles of an annular cap for said man-

hole secur ed to said boxes, and a cover pro-
vided with an annular ring 50 engage said cap

to form a liquid-tight JOll]t, nnd means, sub-

stantially as described, to secure said cover

to the boiler, as and for the purpose set forth,

120

125
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7. The combination, with a boiler having a
man-hole and provided with an acid-resisting

lining composed of tiles and metallic boxes 01‘

cradles, of an annular cover for said man-hole

-secured to said boxes and provided with a
groove, a lead ring or washer in said groove,

a metallic cover B/, provided with a lining ¢
of lead, and an annular ring e’, secured to

said cover and provided with a projection e?

to enter the groove in the said annular cap,

subﬂta,ntml]y as described.

- 8. The combination, with the boiler hawnﬂ*
a man-hole, of an &cld resisting lining com-
posed of tiles and metallic boxes or cradles
covering the inner side of the boiler and the
inner Wﬁﬂ or side of the man-hole, a cover for

said man-hole,and means to secure said cover |
-ture of pulp,the combmatton with the boiler-

to the boiler, substantially as deseribed.

9. The 011t91' shell of a digester for the manu-
facture of pulp, comprising a e¢ylindrical body
provided with a conical bottom and top or
ends, and with ¢ylindrical extensions forming

man-holes in the said bottom and top or ends,

in combination with an acid-resisting lining
for the inner walls of the said shell and man-
holes of said digester, made of a series of in-
dependent detachable sections comprising an
acid-resisting tile, a metallie box or cradle se-
cured to the said shell of the digester, as by
bolts a, and having a bottom «* and sides «?,
in which the said tlle 1s placed, and a la,ver
a® of lead or other acid-resisting material in-

- terposed between the said box or cradle and

35

the acid-resisting tile, covers for said bottom |
and top man-holes, and means to secure said
covers to thesald digester-shell, substantially

- as described.

40

10. The outerf shell of a dln'ester for the
manufacture of pulp, comprising acylindrical
body provided with a conical bottom and top

or ends,and with cylindrical extensions form-

ing man-holes in the said bottom and top or

-; ends, in combination with an acid-resisting

45

lining for the inner walls of the said shell and

man-holes of said digester, made of a series |

of independent detachablesections, each com-

prising an acid-resisting tile and an acid-re- |

- sisting metallic box or cradle secured to the

50O

shell of the digester, as by bolts ¢, and having |

a bottom ¢, sides a? and ends a° in which

|

431,267

the said tile is secured, and a layer f of lead
or other acid-resisting material interposed be-
tween the said cLCld resisting metallic boxes
or cradles and the said Shell_of the digester,
covers for the said man-holes, and means to

.secure said covers to the shell of the said di-
gester, substantially as described.

11. In a boiler or digester for the manufac-

ture of pulp, the combination, with the boiler-
.shell, of an acid-resisting lining therefor made
-of mdepen dent detach able SeCtIOHS, each com-
-prising
cradle having a bottom a? and sides «?, in
-which the said tile is placed, and a coating of
‘ozocerite applied to the boiler-shell, substan-
tially as described.

an amd-resmtmﬂ' tile and a box or

12. In a boiler or dw‘ester for the manufac-

shell of an acid-resisting 11111110' therefor made

of ind ependent detachable seetlons, each com-
prising an acid-resisting tile and a box or
cradle having a bottom a® and sides. @ in
‘which the said tile 18 placed, and a coating of
ozocerlite applied to the said boxesor cradles,

substantially as described.
13. In a boiler or digester for the manufac-

ture of pulp, the combmatlon with the boiler-
‘shell, of an acid-resisting lining therefor made
of independent detachable sections, each com-
-posed of an acid-resisting tile or block and a
‘box or eradle to hold the same, and a layer of
-acid-resisting material between said box and
‘boiler-shell, substantially as deseribed.

14, In a boiler or digester for the manufac-

ture of pulp,thecombination, with the boiler-
‘shell, of an acid-resisting lining therefor made

of mdepeudent detaehable Sectlons each com-
posed of an acid-resisting tile or b]ock and a
box or cradle té hold the & same, and a layer of

“acid-resisting material between said box and
boiler-shell, and a coating of ozocerite applied
to the interior of said boﬂer-shell substan--

tially as described. |
In testimony whereof 1 have signed my
name to this specification in the presence of

‘two subscribing witnesses.

| RICHARD LAVERY.
Witnesses: -
JAS. H. CHURCHILL

MABEL RAY. |
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