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To all whom it may concern:

Be it known that we, CHARLES CURTIS, of

- Newton, in the county of Middlesex and State
- of Massachusetts, and NATHANIEL M. JONES,
-5 of Bangor, in the county of Penobscot and
- State of Maine, have invented certain new
- and useful Improvements in Paper-Pulp Di-
gesters, of which the following is a specifica-

- tion.
10 This invention relates tolinings for digest-
- ers used for cooking or disintegrating wood
- chips for the manufacture of paper-pulp, par-
~ ticularly to linings composed of blocks of
- cement adapted to be assembled to form an
“inner wall or lining upon the inner surface
of a metal digester-shell. In another appli-
. cation filed by us April 18, 1892, Serial No.
- 429,525, we have shown adigester-lining com-
| posed of a series of cement blocks, ea.ch faced
20 independently with a ‘plate of lead or other
- acid-resisting material, the lead plates being
secured to the cement blocks onlyatthe edges
of said blocks. We find that when the said
lining - plates are attached to the cement
- blocks only at their margins there isliability

- wardly at their central portions, particularly
-~ when a partial vacuum is formed 1n the di-
.. gester, as is liable to be the case at certain
30 stages of the operation.
- The object of the present invention is to
- .enable the lining-plates to be attached more
- intimately to the cement which supports
- them than heretofore, and thereby prevent
- 35 the bulging or separation of the plates or any
- considerable portion thereof from the cement.

- To this end the invention consists in the

- improvements which we will now proceed to

- - describe and claim.

- 40 - In the accompanying dmwmﬂ’s forming &
- part of this specification, I‘w*ure 1 represents
- a perspective view of a mold or flask used in

- making a cement block and applying an acid-

| 1emst1ng lining thereto during the process of

45 manufacture. Fig. 2 1epre¢aents a section on

line 2 2, Fig. 1. Fig. 3 represents a vertical
| seetlon on Ime 3 3, Fig. 2. Fig. 4 represents
----- ~a perspective view of & portmn of a cement

of the lining-plates being caused to bulge in-

I the general form of said block may be the

ing secured thereto in accordance with our 5o
invention. IKig. 5 represents a view similar
to Fig. 2, showing a different form of the lin-
ing. Kig. 6 represents a vertical section of a
cement block and an acid-resisting lining
thereon, this view showing a modification of
the means of securing the lining. Fig. 7 rep-
resents a vertical section of the flask used in
forming the cement block for the attachment
of the lining, as shown in Fig. 6. Fig.8 rep-
resents a horizontal sectional view of a com- 6o
plete digestier.

The same letters of reterence mdicate the
same parts in all of the figures.,

In the drawings, o 1ep1esent% a block ot‘
cement, and b 1ep1esent5d,plate of acid-proof 65
material applied to the inner surface of said
block, said plate being of lead or any other
suitable metaladapted to resistthe acid solu-
tion employed in disintegrating wood chips.
For the sake of convenience we will call said 7o
platethe “lining.” Thecementblock ¢ may be
one of a series of blocks which, collectively,
form a lining adapted to fit the interior of a~
cylindrical or other shaped metal shell, and

same as that shown in our above-mentioned
application, or it may be of any other suit-
able form.

In carrying outour inv 611131011 we secluire the
lining O to the cement a at a number of dif-
ferent points between the edges of the:lining
instead of attaching it at its edges only, as
heretofore. To thlS end we secure to thelin-
ing a plurality of fastening devices adapted
to be molded in or enﬂ*afred with the cement, &
said fastening devices bemg suitably secured
to the lining ::md projecting from the back
thereof into the cement, there being a suffi-
cient number of sald fastening devices to
firmly engage the lining with the cement and
prevent bulging or blistering of the liningto
any wmaterial extent. In Iigs. 1, 2, 3, and 4
we show the preferred manner of connecting
the cement and the lining by means of the
fastening devices above mentioned. In said
figures we show parallel strips ¢ ¢, of any
sultable material, formed on or attached to
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block and a portion of the acid-resisting lin- | the back of the lining b, said strips bemfr .-

55

gy -




———

separated from each other by a slot ¢’ and | wise formed integral with the lining.

~ being offset at their inner edges from the lin-

10

ing, so that each pair of strips forms a slot-
ted socket extending along the inner surface
of the lining.

d represents a flask or mold into which the

lining, having the strips ¢ ¢ on 1its back, is

placed, the hnlnﬂ' resting against one 51de of
the flask. 'T'he cement is pleeed in the flask

and suitably compressed therein to form a
block, this being usually done by placing a

small quantity of cement in the flask and

- pounding or compressing it therein, then in-

20

serting fastening devices, as heremafter de-
senbed then plaemﬂ‘ more cement in the
flask and compressing it, then more fastening
devices, and soon. Asthebuilding up of the
cement block progresses fastening devices e,
which are preferably subetanmelly I- Slmped
as shown in Figs. 2 and 4, are inserted in the

sockets between the stmps ¢ ¢, said fasten-

- ings being of such lengththat portions there-
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of are embedded iu the cement, each fasten-

ing being covered by cement after it has |
‘been put in place.
this way we buiid up a cement block and at

It will be seen that in

the same time unite it firmly with the lining,
so that when the flask is filled and the cement
is suitably hardened the lining and block
may be removed together, the two being then
firmly united and ready for use. There may

‘be any desired number of pairs of strips c ¢,

and each pair of strips may be engaged with

any desired number of fastening dewces e.

We do not limit curselves o the described

form of the fastening devices e when thesame

are engaged with the lining i1n the manner
above described, as said fastening devices
may be of any other suitable form wher eby
their inner ends may be engaged with the
sockets on the back of the lining and their
outer ends with the cement. Neither do we
limit ourselves to the described manner of
connecting the fastening devices with the
lining, as any other Smta,ble means may be
employed. In Ifig. 6 we show the lining se-

- eured to the oement block by-a series of be

O
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g, which may be of any suitable mat erlal
adapted to resist the action of acid—such, for

example, as phosphor-bronze. In formingthe
cement block for the reception of said bolts

we place rods /i inthe cement while the latter
is being formed into a block in the flask d,
as Shown in Fig. 7. After the removalof the
block from the ﬂask, therods 2 are forced out

and the bolts ¢ passed through the liningand

inserted in the holes formed by the rods, the

other ends of the bolts being secured upon.

the backs of the cement bleeks by nute or in
any other suitable way.
Our invention is not limited to the employ-

“ment of fastening devices made 1n separate

parts or pieces from the lining. In Fig.5 we

‘show the lining provided on its bdek with

485,809

In this
case the cement block is built up on the back

of the lining, as already described, the lining

being placed in a flask d, 80 that when the
bloek is completed it 1s fir mly engaged with
the dovetail ribs. |

Various other modifications may be made
in the manner of forming the lining and a

| cement support therefor and of connecting
‘the lining to the cement without departing

from the spirit of ourinvention. The lining
may be made longer than the cement block,

forming a ﬂanﬂ'e b’, Fig. 6, which will over-

lap a portion of the lmmn* of the next block
and may be partially melted along its edge,

l and thus soldered to the lining eF the next
block, said flange covering the joint between

the blocks, the edges of the cement blocks
themselves being, if desired, cemented to-
gether when building up the hmnﬂ' in the di-
-ﬂeeter

The cement a may be formed in one con-
tinuous piece or body covering the entire in-
ner sarface of the digester-shell s, as shown
in Fig. 8, and the lining-plates b may be ap-
plied in a series of sheets or pieces to the in-
ner surface of the cement by any of the

methods above described or by any other

suitable method. In lining a digester-shell
as last indicated the lining-plates b may be
put in position row by row at a suitable dis-

tance from the inner surface of the digester-

shell and the continuous cement lining built
up between the lining-plates and digester-
shell, this process being continued until the

entire shell 1s internally covered with a con-

tinuous lining of cementinternally protected
by a series of rowsof independent plates, each

| attached to the cement at a number of points

between 1ts edges.

We claim—

1. A digester eomposed of a '-“ahell acement
lining, a,n_d a series of mdependent metallic
acid-resisting lining-plates, each connected to

the cement at a number of points between its
edges, as set forth.

-2. The combination, with a digester-shell

and a cement lining therefor of a series of
metallic .a,cid-resisting linin g-pletee,.eaeh hav-
ing a plurality of fastening devices secured
to it and to the cement lining at points within
the edges of the plates, as set forth. -
3. Adigesterlining-block composed of cem-
ent, ha,vmn a metellle acld - resisting lining-
plate a.ttached to 1its inner surface by a nlu-
rality of fastening devices projecting fromthe
back of said pla,te at points between the edges

i thereof.

4. The combination of a metallic acid-re-
sisting hnmn*-plate, a serieg of fastening de-
vices pI‘OJeCtIHU‘ from the back of the pla,te,

-and a cement support formed upon sald fas-

tening devices, as set forth.
5, The combmatmn of a metallic acid-re-
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dovetailed 11bs 7 2, which are cast or other- # SlStlIlD lining-plate having socketson its back, 13
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a series of fastening devices, each engaged | two subsecribing witnesses, this 25th day of

at one end with one of said sockets and pro- | April; A. D. 1892.

vided with a headed outer end, and a cement

~ support formed upon the headed ends of said
y fastenings, as set forth.

- In testimony whereof we have signed our

- names to this specification, in the presence of |

CHARLES CURTIS. |
- - NATHANIEL M. JONES.
Witnesses: |
C. F. BROWN,
A. D. HARRISON.
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