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SPECIFICATION forming part of Letters Patent No. 246,083, dated August 23, 1881,
o Applica,tiﬂn filed February 3, 1881. (No model.)

To all whom it may concern: | |

Beit known that I, HENRY COKER, of West
Point, in the county of Cuming and State of
Nebraska, have invented a new and useful
g Improvement in Apparatus for Boiling and
Digesting Paper-Stock, of which the following
18 a specification.

My improvements relate to boilers or digest-
ers forpaper-stock, which heretofore have been

10 both open or closed vessels, into which the ma-

terial has been placed with the lye, and the
“mass heated Dby direct application of steam.

With such apparatus and process the steam,
being injected directlyinto the digester, 1s con-

‘15 densed, and the lye is thus weakened by the

addition of the condensed water to such an
extentthatchemicals of much greater strength
have to be used to allow for such dilution, and
there is, besides,a waste of heat,and the chemi-

20 cals are so much dilated that their recovery is

not profitable. . _

The object of my invention is to avold the
~difficulties connected with digesters as hereto-
fore constructed, as briefly stated above, and

2 ¢ to perform the work more rapidly, effectively,

and economically. |

The nature of the invention consists in heat-
ing the mass in the digester by a steam-heater
and obtaining a circulation of the lye Ly the

3o variations in specific gravity.

The invention consists in a closed vessel fit-
ted centrally with a closed steam-heater con-
taining tubes for the circulation of the chewmi-
cal or caustic lye through it, the heater being

3% in connection with a steam-generater, and

suitable valves and gages provided for regu-
lating the operation and showing the pressure,
all as hereinafter described and claimed.

- In the accompanying drawings, Ifigure 1 13

40 a vertical transverse section throngh C D of a

digester for paper-stock fitted with my im-
provements. Iig. 2 is a horizontal transverse
section of the same throngh A B. Fig.s1s a
top-end view. Fig. 4 is a bottom-end view;

45 and Fig. 5 is a side view of disk-valve screw,

&e. |
Similar letters
sponding parts.

of reference iudicate corre-

The digester or boiler A is made in cylin- |

of the digester.

drical form with spherical ends, and of suit-
able size in any proper proportion of length
and diameter. |

The shell is made of boiler-iron with cast-
iron heads b V', that are tied by a rod, G, ex-
tending through the boiler and heater. To
allow of expansion and contraction without
injury to the boiler, the rod G is fitted, near
the upper head b, with expansion socket and
keys W.

The digester A is used in a vertical position.

3,

55
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At the upper portion, near the top, a furnish-

ing valve or gate, D, is provided, hinged at the
upper end to swing inward, and fitted with
clamping-bars ¢ ¢/,’by which the valve can be
closed tightly. o

Near the bottom of digester A is a discharge-
valve, C. | '

The digester is fitted near the top with a

pressure safety-valve, R; also a vacuum safety-

‘valve, S, opening inward to allow inlet of air

and prevent collapse by sudden condensation;
a large glass water-gage, T, to show action of
water in A; a pressure-gage, V, will also be

70

fitted for indicating the pressurein the digest-

er, and a cock to allow escape of air when
steam is thrown directly into it; also a press-
ure-gage, U, and air-cock for the same pur-
pose in heater B.

Near the lower end of the digester 1s fitted
a perforated false bottom, E, which bottom, as
shown in Figs. 1 and 2, is supported by cross-
bars or joists I I, &c., that rest on the semi-
cirecular end of the digester.

To give access below the perforated bottom
E, two trap-doors, X X, will be arranged in
the bottom. -
- From the false bottom K rises the heater b,
the same being placed central of digester A,
extending a short distauce below false bottomn
E, on which the shell is supported by an an-
gle-iron, C, and rising to near the upper end
The heater consists of a hol-
low cylinder, closed at the ends, and fitted with
numerous tabes., a, that extend through and
are secured to the closed heads. The steam-

space in the heater outside of tubes « 1s to be
connected with a steam-generator by means of
a pipe, H, that passes through the side ot di-

75

gn

QO

95




- digester. Steam is then to be admitted to the |

40

45

2o

6o

2

with the steam-generator and are fitted with

suitable stop-valves, 1 1’ 2, for operation by |

and stand at-the same level in both:

heater by pipe H at a pressure of sixty pounds,
(more or less, according to the nature of the

tion 1nsures the contact of the heated lye with
every portion of fiber, so that its work is done
rapidly and eftectually. At the same time the
lye 1s not diluted by condensation of steam.
The steam first admitted to the heater rapidly
condenses, and the water returns to the gen-
erator; but the rapidity of condensation de-
creases as the mass in the digester becomes

heated, until only boiling water is returned to

the generator, thus effecting a great saving of
heat, which would be entirely lost by the di-
rect process. Thecondensed steam is notonly
hot but pure distilled water, thus avoiding in-
crustation of generator, and at the same time
contributing to economy of fuel. The steam-
pressure-recording indicators show the press-
ure, which is to be regulated, as required, un-
til the stock 1s cooked or it is necessary to
change the Iye, when the blow-off pipe M at
the bottom and steam-pipe J at the top are to
be opened. The steam admitted by pipe J
upon the material will force the lye out, either
to waste or to a suitable vessel for recovery of
the chemicals. The lye being undiluted, its
treatment for the recovery of the chemicals
will be comparatively inexpensive and profit-
able. The cooked stock is to be removed by

| for the purposes set forth.

the lye through the mass instead of through

the pipes a. |

SO

2. In apparatus for boiling or digesting pa-

- per-stock, the cylindrieal steam-heater B, pro-

| vided with longitudinal tubes ¢ and pipes H
| and N, for connection with a steam-generator,
{ combined with digester A, having perforated

{95« The hinged valve or gate D, provided with

1 false bottom Ii, :Subis;ta?ntiallyaSidescribE(],iaind-i B

I00

purposes set forth. |

4. The tie-rod G, provided with expansion-
socket W, combined with the closed cylindri-
cal digester A, having heads b ¥/, substantially

-as described, and for purposes set forth.

5. The branch steam-pipe J,in combination
with digester A and discharge-pipe M, sub-
stantially as described, and for the purposes
set forth.

6. The branch steam-pipe H, in combination
with digester A and heater B, substantially as
described, and for the purposes set forth.

7. The branch steam-pipe K, in combination
with digester A and perforated false bottom E,
substantially as described, and for the purposes
set forth. i |

8. The disk-valve L, in combination with di-
gester A, heater B, and steam-pipe K, substan-
tially as described, and for the purposes set
forth.

9. The pipe V,in combination with digester
A and arecording steam-gage, substantially as
described, and for the purposes set forth.
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10. The pipe U, in combination with heater

B, tubes a, and a recording steam-gage, sub-
stantially as described, and for the purposes set
forth. |

the opening C; but before removal, and, if de- | 11. The pipes U and V, with the recording
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steam-gages, in combination with a recording -
steam-gage on the generator, substantially as
described, and for the purposes set forth.

12, The condensed-steam pipe N, in combi-
nation with heater B and steam-generator, sub-
stantially as described, and for the purposes
set forth,

13. The application of indirect steam heat

in closed digester A through the medium of |

the heater B, in combination with steam-gen- 1o
erator for digesting or cooking paper-stock,
substantially as deseribed, and for the pur-
poses set forth. |

HENRY COKER.

Witnesses:
B. BROWX,
A, H. JOHENSON.
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