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To all whom Tt may conceri:

Be it known that I, ADELBERT CITAMBERS,

a. resident of the city of Troy, in the county

of Rensselaer and State of New York, have in-
5 vented certain new and useiul Improvements
in Apparatus for Treating Vegetable Sub-
stances for Making Paper-Stock; and I do
hereby declare that the following is a full,
clear, and exact deseription ol the invention,
that will enable others skilled 1n the art to
which it appertains to malke and use the same,
reference being had to theacecompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifieation.

Similar letters refer to similar parts in both
the ficures therein,

My invention relates fo improvements in
apparatus for treating vegetable substances
for making paper-stock; and it consists of the
novel construetion and combination of parts
hereinafter deseribed, and pointed out 1n the
claims.

The objects of my invention are fully set
forth in connection with the description.

Figure 1 of the drawings is a central verti-
cal section of the digesting and auxiliary res-
ervoirs, and shows the piping, tubing, and
various other parts in elevation. Fig. 218 a
top plan view of the apparatus.

A isthe digester shell or reservoir, provided
with the npper man-hole, 1, through which the
maierial to be converted into paper-stock is
introduced, and the lower man-holes, I?, from
which the material can be removed after treat-
ment; also with various inlet and outlet pipes,
hereinafter more particularly deseribed.

B isan upper auxiliary reservoir,which may
besuperimposed uponthe digester A,asshown,
or loeated any desired distance above the same.

The two reservoirs are connected by one or
more pressure-equalizing tubes, IR, provided
with cheek-valves, (indicated by dotted lines, )
located, preferably, ab their upper ends, to re-
sist downward pressure. Their lower ends
may be protected by screens <.

As the digester is supplied through man-
hole L. with the material to be treated, the
cooking-liquor is introduced through pipe H
into the upper end of the digester by means of
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(o a pump, K, in pipe I, The digester 1s only |
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partly filled, having an air space or dome, D,

for floating foreign substances, (shown above

the Dbroken line C.) After the digester has

been filled to the proper height, whieh is to

about the relative height shown by broken line

C, 1t 18 tightly closed and steam at a low press-

ure 18 introduced through pipes J 1n the bot-

tom until the mass 1s heated to about the boil-
ing-point. The space D aifords ample room

for the water of condensation. Any exeess of 60
pressure i the space D 1s immediately com-
municated through tubes R to the auxiliary
reservolr; but the check-valves in tubes R pre-
vent the communication through the tubes of
any excess of ‘pressure in the auxiliary reser-
volr to the digester.

When the cooking-liguor has been heated to
about the boiling-point, a portion is pumped
from the bottom of the digester through pipesI?
and G by meansofa pump, 1, into the auxiliary
reservoir, valves ¢ being closed. The pump-
1mg may continue until the reservoir is filled,
and the valvesintubes R closing, the pressureis
raised to a certain point necessary to open the
spring or weight controlled valve )/, when the
ligquor will be forced downpipeQ and into the
digester through the central part of its bot-
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| tom, at QQ°, with a force equal to about the dif-

ference between the internal pressure of the
digester and the resisting pressure of valve (O, 8o
which may be adjusted as desired by regulat-
ing the tension of the spring, and provided
the pump 1s continuously operated with suffi-
cient force to overcome the resistance of the
spring orweight W, the pipe ¢ being provided S5
witha closed valve,«’. (Shown on oneside by
dotted lines.) When desired, the pump may
be stopped after the auxiliary reservoir is
filled, valve Q being removed or held open,
and the contents of the reservoir allowed to oc
flow by force of gravity back into the digester
through pipes Q and ), as before deseribed, -
after which the pump 1s again operated to re-
fill the auxiliary reservoir, the contents of
whichareagainallowed toflow by gravityback g+
into the digester, and the operation continued
until the material is thoroughly and evenly
cooked or digested.

When the pump is operated to fill the di-
gesting-reservoir, the two-way valve is turned 100




to connect pipe H with pipe F. In filling the |
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auxiliary reservoir the valve is turned to close

-pipe H and open pipe F to that reservoir.

The contents of the aumhmy reservolr can

. be forced into the digester in various other
‘ways, as by opening va.lves Q" and e, closing

valves n, b, and ¢, and operating pump E 6o
draw out the contents thr ough pipes Q, a, and
I' and force it through pipes d, @, and Q? or
by admitting live steam of greater pressure
than the internal pressure of the digester
into the top of the auxiliary reservoir; as

through a pipe, g, (shown by dotted lines,)

20

valves Q" and b being left open and valvee or s

‘being closed.

When desir ed, the hquor can be drawn by
the pumps through pipes G F and forced di-
rectly back through pipes K, a, ¢ Q, and Q?,
valves ¢’ and b hemﬂ' open, and valves s, ¢, n
and Q being closed thus dispensing with the
use of the auxiliary reservoir.

- The contents of the fmm]lary reservoir ean
be forced into the digester in other ways, as
by the pump K, where the pipes F and ) are
connected, asby pipesaandd, (shown in dotted

‘lines,) havmﬂ' a closed valve b and open valve

e, or by admlttmﬂ" live steam of greater press-
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ure than the 1nternal pressure of the digester
into the top of the auxiliary reservoir, as

throughapipe,g. (Shownby dottedlines.) The

mouths of pipes G, J, and Q*in the bottom of

the digester are proteeted by suitable screens.

or perforated diaphragms, M N, which may be
of any desired size or form.

I have shown two pipes, Q and F, leadlnw
from one reservoir to the other; but there may
be any desired number, the p]pes Q leading

from the lower part of -t-he auxiliary reservoir_

to the lower central part of the other reser-
voir ordigester, and the pipes F leading from

the upper part of the auxiliary reservoir to |
the lower outer portions of the reservoir, as

through pipes G.

The valve K’ in the pipe K serves to draw

off from the digesting-reservoir theliquor when
the operation of cookmo‘ the material 1s com-
pleted.

The conneetion of the various pipes and lo-

cation of pumps and valves may be changed,

as desired, to conduct theliquor from one res-

ervoir to another, or from one part of the di-

gesting-reservolr t0 :mothel part substantially

-as deseribed.

The action of the llqum upon the material

to be digested or cooked depends in a greab |.
measure upon the temperature of the ingre-
It is of the utmost importance, there |

fore, to maintain as nearly as pO.:sSlble a uni-

form temperature throughout the mass, lest

some portions should be cooked too m uch OF
‘‘burnt,’”’ while other portions are cooked too
little, or left ‘‘raw.”” Various devices have
been employed for fl.glmtlng the mass and dis-
tributing the heat supplied thereto. Dixon
and Harding as far back as 1866 procured a
patent, No. 54,510, for an-apparatus which
pumped the hquor 'from the bottom of the di-

clear and free from waste substances.
| space D not only provides room for floating
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gester and forced it in-at the top to produce a

current cirenlation downward through the

mass, and more recently an apparatus has

! been described and a process patented by J.

D. Tompkins, No. 340,640, purposing to al-
ternately pump the ligquor from the bottom
into the top to produce a downward current
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and from the top into the bottom of the digester 75

to-produce an upward current in the llquor
buat the liquor in the upper part of the dlﬂ‘E‘,St:el
contains so much fine fiber and foreign sub-
stances which cannot be kept from the pump

that the latter soon clorrs and becomes i inoper- 80 -

ative.

In the use of my Improved 'Lppmatus I do
not reverse the currents in the liquor, which
are constantly maintained in an unward di-
rection through the inner central portion of
the materialand a downward directionthrough
the outer or surrcunding portions. The steam.
enters centrally through the bottom,as through
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pipes J J, which first heats the central portion,

and the heated liquor rises, the cooler liquor
coming in from the sides to take its place, thus
producing the central upward and outer down-

ward current in the direction shown by the ar-

rows. Bypumping the liquor for a brief in-

terval from the bottom of the downward current

it is secured free from thesmall light fibersand
1n its coolest condition.

and caused to low by gravity or otherwise back
into the bottom of the digester through pipe

- Q? between the steam-inlets J, or it is forced

directly mto the digester through the various
pipes, as before explained. In either case it
is reheated by the sur 10u11d1nn* steam as it en-
ters the digester and again senb up through
the centr&l portion of the material.
only downward current produced is induced
by the difference in gravity of portions of the
liquor resulting from difference in tempera-
ture, the lighter fibers and foreign substances
are left to float on the top, upon the surface of-
the liquor, and are not forced into but grad-
ually out of the mass of the material bemg
treated, the latter being left comparatively

the waste material, but affords ample space
for the water of condensation of the 1ncom1ng
steam. - -

- What I claim as new, and desire to secure by '
Letters Patent, is—

- 1. The eombmatlon with a dlgestmg -reser-

volr provided with a lower steam.- -supply pipe
or pipes, of an auxiliary reservoir connected
with sald digesting-reservoir by one or more
pipes leading exteriorly from its upper end to
the upper interior of the auxiliary reservoir
and one or more pipes connecting said reser-

voirs at or near their lower end.-:, the latter

pipes being severally supplied ﬂlbh a pump.
and VﬂlVGS substantially as descwbed and for

the purposes set forth. :
2. An apparatus for treating Vegeta,ble sub-
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_ As 1t 18 pumped out
16 18 either forced up into the upper reservoir
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stances for making paper pulp consisting of &
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close reservolr provided with an upper float-
waste dome, lower central steam-supply pipe,
and 1nlet liquor - pipes, and a lower outlet
liguor pipe or pipes connccted with the inlet
lignor pipe or pipes and supplied with apump
or pumps, substantially as deseribed, and for
the purposes set forth. |

3. The combination, with a digesting-reser-
voir provided with a lowersteam-supply pipe,
of an auxiliary reservoir provided with an ap-
per steam-supply pipe, and connected at 1ts

lower end with the lower end of said digesting-

reservoir by pipes, one or more of which are
supplicd with a pump, substantially as de-
scribed, and for the purposes seb forth. 15

In testimony whercof I have hereunto sct
my hand this 31st day of July, 1880.

ADELBERT CHAMDBERS.

Witnesses:
Gro. A. MOSHER,
W. II. IoTLTISTER, Jr.
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