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UNITED STATES

PaTeEnT OFFICE.

ALEXANDER SELKIRK, OF ALBANY, ASSIGNOR, BY MESNE ASSIGNMENTS, TO
- ROBERT WHITEHILL AND DANIEL WARING, OF NEWBURG, NEW YORK.

DIGESTING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 487,784, dated Decerber 13, 1892.

| Application filed May 31,1889, Serial No. 312,750, (No model.) Pzitented in Germany August 15, 1888, No. 46,940 in Z?Ing-
land Angnst 16, 1888, No. 11,848; in France August 16, 1888, No. 192,466; in Belgium August 16, 1888, No, 82,089 in

Norway Aungust 20, 1888, No, 1,043 in Sweden August 21, 1888, No, 1,900, and in Austria-k

33,742 and No, 54,310,

ungary February 20, 1889, No.

To all whom it may concern:

Be it known that I, ALEXANDER SELKIRK,

a cltizen of the United States, residing af Al-
bany, in the county of Albany and State of

5 New York, have invented certain new and
usefulImprovementsin Digesting Apparatus,
which apparatus may be used in the per-
formance of a process for disintegrating veg-
etable substances, (for which I have obtained

10 patents in the following countries, viz: Great
Britain, No. 11,848, dated August 16, 1833;
Austria-Hungary, No. 33,742 and No. 54,310,

~ dated February 20,1889; Germany, No. 46,940,
dated August 15, 18588; France, No. 192,466,

15 dated August 16, 1888; Belgium, No. 82,959,
dated August 16, 1888; Norway, No. 1,013,
dated August 20, 1888, and Sweden, No. 1,900,
dated August 21, 1888,) of which the following
18 a specification. | |
My improvement relates to a digesting ap-
paratus for the treatment of vegetable sub- |
stances with cooking liquors and for dissolv-
'1ng the soluble portions of the same. |
The object of thisinvention is toprovide in |
25 connection with a digesting apparatus in

20

by suitable bolts.

which is maintained a dual circulation—such
as is described and claimed in applications |
Serial No. 282,012, filed August 4, 1888, and

Serial No. 312,749, filed May 31, 18839—means
30 for heating the liquor during its passage or
its return passage to the digesting-chamber
without reduction of its strength;and to this
end the invention relates especially to the
digesting apparatusdescribed and claimed in

35 application Serial No. 312,749, filed May 31, |

1889, above mentioned; and it consists in the

several combinations hereinafter described
and claimed. "

Intheaccompanyingdrawings,forming part

- 40 of this specification, Figure 1 represents my

improved digesting apparatus with a liquor-

heating device exterior to the digesting-ves-

sel and connected with the same by means

of a pipe-circuit and a pump which can be

45 employed in the practice of this invention.

Fig. 2 is a sectional elevation of the digest-

| illustrating a heating device contained within

the digesting-vessel. o

The same letters of reference refer to like 5o
parts thronghout both the views. |

In the drawings, A represents a digesting-

vessel made of iron or steel, with its parts

united together so as to resist an internal
pressure of from sixty to one hundred and 35
fifty pounds (more or less) of steam.

C is a manhole through which the material
and treating liquor will be introduced, and
C’ is the cover of the same, secured in place
(? is a similar manhole 6o
provided in the lower head of the digesting- 5
vessel and provided with a suitable cover se-
cured by bolts. .

A’ is the digesting-chamber.

‘A? is the lower liquor-chamber, and A® the 63
upper liquor-chamber, which chambers are
separated from the digesting-chamber by suit-
able perforated plates or devices a and a'.

D is an annular liquor-chamber situated
about midway between the opposite ends of 7o
the digesting-chamber and havingitsinternal
wall d perforated, so that the said chamber D
will communicate with the digesting-chams-
ber A’. |

B is a blow-off opening at the bottom of the 73
digesting-chamber and is provided with a
cock or valve B’.

I is the liquor draft-pipe, communicating
from the annular liquor-chamber D to the
pump E and is provided with valve e.

G is a branch pipe having connection by its
branches with the discharge-pipes H and J,
which are provided, respectively, with valves
hand jand communicating, respectively, with
the upper and lower liquor-chambers A® A° 33
as shown.

I is a pipe connecting a branch of pipe &

30

| at the outlet of the pump with the dratt-pipe

F and is provided with valve f. -

K is a pipe eonnecting horizontal limb of go
pipe F with the horizontal limb of pipe J and
is provided with valve &. | |

L. is a pipe, shown in Fig. 1 as connecting

ing apparatus embodying this invention and | the horizontal limb of pipe H with horizontal
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limb of pipe F and provided with valve [ |

1This pipe L is indicated by dotted lines in
I1g. 2 as connecting the horizontal limb of
pipe F directly with the upper end of the di-
gesting-vessel. |

M is a live-steam pipe conducting steam
from any suitable steam - generator (not
shown) to the digesting-vessel. M’isabranch
leading from the same and connecting with
the pipes M? M3 These live-steamn pipes are
provided with valves m, m/, m? and m® and

are also provided with suitable check-valvesn.

The above-described parts and elements
form no part of this invention, but are the
subjects of the applicationsfor Letters Patent
hereinbefore referred to.

In connection with the parts above de-
scribed for produecing the dual circulation of
the liquor from the opposite ends of the di-
gesting-chamber toward the middle portion

the apparatus is provided with heating de-

vices whereby the liquor may be heated and
reheated during its circulation and its pas-
sage or return passage to the digesting-cham-
ber and the temperature within the digester
be maintained at any desired point through-
out the cooking without reducing thestrength
of the liquor, as oceurs when steam is directly
supplied to the interior of the digester. As
shown, these heating devices consist of a
heater or heaters O. This heateris shown in
Fig. 1 to be exterior to the digesting-vessel A,
while in Fig. 2 are shown two heaters, con-
tained one in each of the liquor - chambers.
In either case they contain substantially the
same elements foreontinuously reheating the
treating liquor in its passage through the
heated pipes of this heating device after be-
ing drawn from the digesting-chamber pre-
paratory to being returned for circulation in
dual currents through the charge. The es-
sential elements in this heater are a heating-
chamber P, containing the steam or other
heating medium, and chambers 7 and 7’ on
opposite sides of the heating-chamber, com-
municating with each other only throngh
tubes or pipes Q Q, contained in the heating-
chamber,in which liquor is heated during its
passage, provision being made for the intro-
duction and removal of the liguor to be heated
and for effecting the circulation of the steam
or other heating medium in the heating-
chamber. The details of the construction of
this heater need not be described herein, as
they form no part of this invention and are

‘the subject of a separate application, Serial |
No. 312,752, filed May 31, 1889, to which ref-

erence 1s made for a more full disclosure.
Although the heater and the arrangements
shown are the preferred means for the pur-
pose, other constructions may be used, many
of which are well known and in common use
forsimilarpurposes. Another form of heater
1s shown by me in application for Letters Pat-
ent, derial No. 282,012, filed August 4, 1888,
and wherever the term “heater” is used in

the description and claims of this case it |

h

]

48',784

should be understood tomean and isintended
to cover any heating device through which a
stream of liquor may be passed and heated
during its passage.

In Fig. 1 pipe IF is shown to communicate
from the annular ligquor-chamber D to the
upper chamber 7 in the liquor-heater O and
the lower halfl portion of this pipe I as lead-
ing from the lower liquor-chamber 7’ in
this heater to the inlet of the pump. In this

7¢C

75

arrangement of the heater O the liquor is

drawn by the pump through the upper por-
tion of the draft-pipe I¥ into the upper cham-
ber ~ within the outer shell R of the heating
device O, and then through the series of
liquor-pipes Q Q into the lower chamber 7/,
and then into the lower or horizontal portion
of draft-pipe I and through the same to the
inlet of the pump, to be discharged through

the pipes II and J into the digesting-vessel,
while in thearrangement shown in Fig. 2 this

liquor-heater, located in the lower end of the
digester, receives the liquor from the pipe J
into the lower liquor-chamber+’, (in chamber
A® of the digesting-vessel A,) from which it
will have passage upwardly through the pipes

) Q into the chamber » above (and also con-

tained in the chamber A®of the digesting-ves-
sel) and then have passage upwardly through
the perforated bottom « of the digesting-
chamber to circulate upwardly through the

latter, and the heater shown in the same fig-

ure at the upper end of the digester receives

the liquor from the pipe Il into the chamber
r and discharges it from the tubes Q either

directly on the mass of material in the di-
gesterorupen the perforated plate, (indicated
by dotted lines,) which will deliver the liquor
to thecharge. Ineachof thesearrangements
the operation is substantially the same, the
liguorin each case being foreced through heat-
ing devices during its passage from the an-

nular liquor-chamber D to the opposite ends

of the digesting-vessel.

Ly my above-described improvements the
treating liquor to be circulated through the

mass of material within the digesting-cham-
ber can be heated to a temperature corre-
sponding with a steam-pressure of from sixty
to one hundred and twenty pounds, more or
less, as the nature of the material treated
may require, and this treating liquor (by the
action of the pump and the circuits of pipes
¥, H, and J) will be drawn from the annular
chamber D (at about the middle of the di-
gesting-vessel) and be forced to have passage
through the liquor-heating devices, and un-
der the force of the pump the liquor thus
heated will be forced into the opposite ends
of the digesting-chamber, and thence be cir-
culated one portion upwardly through thein-
terstices between the particles of the material
of the lower half of the charge and another
portion downwardly through the upper half

of the same and drawn into the annular cham-
ber D, and from thence be returned through
the liquor-heating devices and the pipes to
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be again reheated and again circulated with
like dual circulation through the material as
above described. 1 desireittobe understood

that I do not limit myself to the particular |

arrangement or circuits of pipes shown by

which a circulation of the treating liquors is
had through the heating deviee and through

the mass of material in the digesting-cham-
ber with a dual eirculation after being heated,
as 1t 1s obvious that the parts of the heating
device and also of the circuifs of pipes may
be changed without departing from this in-
vention. Instead of a single pump being em-
ployed for producing the two directions of
circulation of the liquor through the liquor-
chamber two pumps can be employed one
pump (with a suitable circuit of pipes) for
drawing the liquor from the annular cham-
ber at midway between the ends of the digest-
ing-chamber and foreing the same through
heating devices and thenceinto the digesting-
chamber at its lower end to be circulated up-
wardly through the material and another
pump (and another suitable circuit of pipes)
also drawing from the said annular chamber
and passing the liguor through heating de-
vices and thence into the upper end of the
liquor-chamber to be sprayed down on the

material for saturating the same in the up-

per half portion of the digesting-chamber.
Having described my invention, what I
claim, and desire to secure by Letters Patent,

]S

35

40

1. In a digesting apparatus, the combina-
tion, with a digesting-vessel containing a di-
gesting-chamber, an annular liquor-chamber
which 1s relatively between the ends of the

digesting-chamber and separated therefrom

by a perforated annular wall, and a liquor-
chamber communicating with the lower end
of said digesting-chamber by a perforated
plate, of a circuit of pipes communicating
from the outlet of the said annular liquor-
chamber to the respective opposite ends of
the digesting-vessel, a pumpin said circuait of
pipes, a,ud a hqum-neatmw device between the

outlet of the said annular liqguor-chamber to |

the pipe-circuit and the inlets of the said eir-

cuit to said digesting-chamber for receiving

| and heating the liquor before its final pas-
8age 1nto the said digesting-chamber, sub-

stantlall} as and for the purposes set; forth.
9. In a digesting apparatus, the combina-
tion, with a dln*estmn* vessel having a digest-
in n‘-chamber and a perfm ated wall supported
about midway between the ends of said ves-
sel from the solid wall of the same and form-
ing with said solid wall an annular chamber,
of a circuit of pipes connecting the said an-
nular chamber with the respective opposite
ends of the digesting-vessel, a pump inducing
through said pipe-circuit a dual circulation
of the liquor through the digesting-chamber
from its ends toward its middle portion, and
a heating device or devices inferposed in the
plpe-euemt and between the outlet from said
annular chamber to said pipe-circuit and the
opp051te ends of the digesting-vessel for re-
ceiving and heating the hqum before it is ap-
plied to the charge from the opposite ends
thereof, substantlall} as and for the purpeses

| set 1’erth

3. In a digesting apparatus, the combina-
tion, with &dwestmﬂ—vesqel which has an an-
nular liguor- cha,mbel at abouf midway be-
tween its ends, liquor-chambers respectively
in its opposite ends, and a digesting-chamber
communicating with said a.nnular liquor-
chamber through a perforated annular wall
and with the respective end liquor-chambers
through perforated plates, of a pump, a pipe
leading from said annular ligquor-chamber to
the inlet of the pump, discharge-pipes lead-
ing from the outlet of the pump to the re-
spective opposite end liquor-chambers, and a
liquor-heating device -interposed in the eir-

cuit of pipes and located outside of the di-

gesting-vessel and through which the liquor
will be forced by the action of the pump to

55
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have passage before being discharged into go

the opposite end liguor- eha,mbers for a dual
circulation through the charge, substantially
as and for the purposes set forth.

ALEXANDER SELKIRIK.
Witnesses:
WILLIAM R. BROWN,
CHARLES SELKIRK.
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