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Be it known that we, JOHN MACCORMACK
and IHARRY L. VAN ZILE, both citizens of the
United States, and residents of the city of Al-
bany, in the county of Albany and State of
New York, have invented certain new and
useful Improvements in Apparatus for Dis-
integrating Vegetable Substances, of which
the following is a specification.

Our invention relates to improvements in
apparatus for treating vegetable cellulose to
adapt it for paper-stock and other uses; and
our invention has for its object to provide by
an improved construction and arrangement
of the apparatus a means to make more effi-

cient the circulation of the liquor through

the material contained in the digesting ap-
paratus, 56 as to improve the Value of the
product and quicken and make more uniform
the treatment, and to increase the durability
of the dlnestel by an improved eonstl uction
of the palts

Accompanying this spemﬁca,tlon to form a
part of it there are three sheets of drawings,
containingnine figures, illustrating the appa-

ratus that contains our mventlon with the
same designation of parts by letter reference
used in all of them.

Of these illustrations, Figure 1 is an eleva-
tion of a digesting-vessel, a heating appara-
tus, and connecting pipes and valves for cir-
culating liquor through the digester, with
parts of the side walls of the latter and parts
of the walls of the heater shown as broken
out to illustrate their interior construction.
Fig. 2 is a vertical section, taken through
the upper end of the dlﬂ‘eStEI through the

man-hole passage, the tubular continuation

of the man-hole passage, the diaphragm in |
the upper end of the digester,the mechanism |

for closing the tubulm contmuatwn of the
man-hole passage, and with the truss-sup-
ports omitted. Fig. 3 is a section taken hori-
zontally through the outer wall of the di-
oester, the man- “hole passage on the line 1 2
of Flfr 2, with the plate for stopping off the
man- hole passage below where the section 18
taken, as well as the upper diaphragm illus-
trated in plan. ¥ig.41s a transverse section,
taken on theline 3 4 of Fig. 2, through the di-
oester-wall, the downwardly-extended tubu-

'dlaphraﬂ‘m bemﬂ' shown in this illustration

lar-form man-hole passage, with the upper dia-

phragm-plate showninplan. Fig.51sa trans-
verse section taken on the line 5 at the waist
of the digester. Fig. 6 is another transverse
section taken through the digester on a line
immediately below the guy-rods and guy-rod
straps, showing the latter and parts of the
rods. Fig. 71is a perspective of the truss-
supports nsed to sustain the bottom dia-
phragm of the digestier, with said truss-sup-
ports shown as removed from the latter, and
which when in position within the digester
are arranged between the diaphragm and the
bottom head of the digester. Ifig. S is a per-
spective of the truss-supports that wken in
position within the digester are arranged be- -

55

‘tween the upper dlaphla m and the top head

of the digester, the truss-supports and the

70

as removed from the digester. In Figs.7 and

3 the cross-bar connectmns of the truss-s_up-

ports are shown by dotted lines. Fig. 9is a
plan or top view of the supportson which the
lower head of the digester rests.

The several parts of the apparatus thus
1llustrated are designated by letter reference,
and the function of the parts 1s desecribed as
follows:

The Jetter A desw*nates the digester, which 8o
18 cylindriecal in form and p1efelably made of
iron or steel and adapted to sustain pressure.

The letter a designates the exterior walls of
the digester; a’, its upper head; o, its bot-
tom head. 85

The letter B designates a diaphragm that
is perforated and arranged transversely within
the digester below its upper head a’, so asto .
produce the liqum‘-cha,mbel" C betweer said
diaphragm B and the head a’. The letter 3’ go
deswnates another perforated diaphragm that
1S arra,nﬂ'ed within the digester near 1ts bot-

75

tom head a?, 80 as to produce between the lat-

ter and said diaphragm the liquor-chamber
C’. Thesediaphragmsseparate thechambers gs
C and C’ from the chamber D within the di-
gester wherein the stock is treated. Both of
these diaphragms are perforated for the pas-
sage of the liguor (used in treating the stock)
mto the chambers they each 1110105@ In CON- 100
nection with that one of the heads of the di-
gester to which they are separately adjacent.
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The diaphragm B'is held in place within the
digester by means of a flange 0, that is in-
wardly projected from the interior walls of
the digester, on which annular flange the pe-
rimeter of the diaphragm I3 rests for support.
This inwardly-projecting flange 6 is produced
by means of an angle-iron that is bent to con-
form to the interior of the digester, having its
vertical side riveted to the digester-shell,with
the other side of the angle-iron ex’[ended in-
wardly to form said flange.

- The letter LK de%wnates a truss-support that
is arranged between the upper diaphragm I
and the upper head o’ of the digester. This
truss-support consists of a series of bars eee,
arranged horizontally across the upper face
of the diaphragm D and umted together, as
shown at Ifig. 1. The letter ¢’ designates an-
other series of bars that are (3011(3&“.76137 curved
to correspond to the inner face of the top
head a’ of the digester, as shown at Fig. 1.
These two series of bars e and ¢" are prefer-
ably made of angle-iron and have secured be-
tween them at intervals the posts e* and
braces ¢*,asshown at Figs.1 and 8. The fune-
tion of these truss-supports as thus made and
arranged in connection with the diaphragm
B is to hold the diaphragm in position and to
prevent 1fs displacement by pressure operat-
ing outwardly and upwardly from the cham-
ber D, and the object of thus constructing

stead of forminga flangeon the edge of the dia-
phragm and then 1101(1ly 1‘1vet1nﬂ' this flange
to the digester-wall, as is usually done) is. to
take the Stl“' in produced by outward pressure
from the shell, where the diaphragm has
usually been attached by a line of rivets, and
transfer it to the head, where the strain 1s, by
means of the truss K, divided up over the
whole area of the head. Another advantage
produced by having the diaphragm unat-
tached to theside walls of the digester is that
“in expanding and contracting by heat under
pressure there is no rivet-line of connection
to become loosened and leaky thereby. The
diaphragm B/, arranged in the lower end of
the digester and on which in a measure the
weight of the material rests, 18 arranged on
an incline with its lower end below the dis-
charge-opening V and its upper end above
the latter. Thisdiaphragm B/, like the other,
is perforated, and 18 arranged to rest on a
truss-support I/, as shown in Iig. 1. This
truss-support K’ is made of bars (preferably
of angle-iron) e e and e, with the bars ¢ ¢
conforming to and attached to the slant of
the under face of the diaphragm B/, and the
bars e’ bent to correspond to the concavity of
the head ¢? and braces €%, connecting at their
upper ends with the bms o and at their lower
ends with the bars ¢/, each of the braces ¢*,
where connectmg at their lower ends with the
bars ¢/ and at their upper ends with the bars
e, malking such connection at a V-form angle,
as shown at I ig, 1. The function of the truss
E’ is to Suppart the diaphragm B’ independ- !

466,082

ently of the sides of the digester whereat the

edges of the diaphragm are located and to
enable the diaphragm to sustain the weight of
the chargeand to prevent its being forced out-
wardly and downwardly by interior pressure.

The leiter A’ designates a man-hole seat
formed in the head o’ of the digester, and this
man-hole is provided with a cover A2

The letter f designates a tube that down-
wardly extends from the man-hole to produce
the passage I, extending down through the
diaphragm B, the lower part of the tube J be-
ing pelfomted at £/, as shown at Fig. 2.

The letters ¢ designate lugs that are in-
wardly projected from the tube 7 above where
perforated at f’,as shown in full lines at Fig.
2 and by dotted lines at Fig. 3.

The letters % designate blocks that are se-
cured to the inner face of the tube f above

where perforated, as shown at Figs. 2 and 3.

These blocks are set at intervals apart and
with theirlower endstransversely in line and
located far enough above the upper ends of
the lugs ¢ for the entrance between the tops
of ald lugs and the bottom ends of said
blocks 7 of the closing-plate . This plate
G is of a disk form and has made in its pe-
rimeter notehes t, which will register with the
blocks I, so as t pass down over the latter
to rest on the t()pS of the lugs g.

The letter G" designates a handle th&t 18
upwardly projected frf_)m the closing-plate G.
When the latter i1s passed down over the
blocks /v and turned to a point where the
notches ¢ do not register with the said blocks,

~sald closing-plate is held in position between

satd blocks and said lags when it is desired
to close the passage I'. When it is desired
to open said passage, the plate G is turned
by its handle until its notches 7 register with
the blocks, when it can be drawn out. This
plate G may be made with perforations, and,
if desired, the whole of the tube f may be
made without perforations. When the clos-
ing-plate is removed, then the passage If ¢con-
nect% with the dlrrester chamber D.

T'he letter 11 desmnates an annular cham-
ber that is arrmﬂ*ed to encircle the digester
at its waist, and thlS annular chamber is pro-

duced by the perforated wall IT/, arranged

within the chamber D of the dwester between
said wall II” and the outer wall @ of the di-
gester. 'T'his perfomted rall 1s preferably
eomleeted to the wall ¢’ by means of angle-
iron or any other well-known means.
T'he letter I designates a pump that is pro-
vided with an inlet-pipe J and a main outlet-
pipe L. This inlet-pipe J has branch pipes

Q, Q', and Q7 each of which is provided with

a valve ¢, and this pipe is extended laterally
at P and thereat provided with a valve ».
The function of the pipes Q, Q’, Q% and P is
to supply liquor to the pump from other
sources than the digester. This pump-sup-
ply pipeJ is extended laterally and upwardly
to connect with the bottom chamber C?of the
digester, so as to draw liquor therefrom, and
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this upward extension of said pipe J is pro-

vided with a valve 5. This supply-pipe J also

connects with a branch pipe M, having a

- valve m, and also with the pipe K, having a

10

-7, and where extended toward the pump to

20

" nects with the chamber I, surrounding the

35

- pipe L, as before described, and from the lat-
ter connection extends toward the digester, it |

40

50

55

60

‘gester and forced

valve &/, from either or both of which con-

nections, when the proper valves are opened

and others closed, liquor can be drawn by the
pump from the digester, as will be subse-
quently described. The pump - discharge
pipe L has connected lateral extension-pipes
N and O, the latter connecting with the up-
ward extension of the pipe J above its valve

connect with the pipe part N sald pipe part
O is provided with a valve 0. 'T'he pipe part
N is provided with a valve %/, and has an
upwardly-extended branch that is provided
with a valve n below where it connects with
the pipe X. The pipe L has an upwardly-
extended branch thatconnects with the heater
R, and this upward extension of the pipe L,
below where it connects with the branch M
of the pipe J, is provided with a valve /’.
The upper part of the pipe L, where it con-

‘neects with the top of the heater R, is made

with a horizontally-extended branch that con-

digester at the waist, and where thus later-

ally extended this pipe L is provided with a

valve I. Above the heater and from where
thus laterally extended this pipe L connects

with the pipe K, and between the latter con-

nection and the top of the heater it 1s con-
structed with a valve 2. The pipe K at its

upper end connects with the chamber C’ at

the top of the digester and therefrom extends
downwardly on anincline to connect with the

having in thislateral extension a valve k&, and
from thence it extends downwardly to con-
nect with the branch pipe N and the pump
supply-pipe J, as before deseribed, said pipe
K having a valve £k’ arranged thereon below
where it connects with the pipe N. With the
pipes J, K, L, M, N, and O, with their branch
connections, as thus arranged and provided
with valves, by means of the pump I a series
of novel circulations-of_theliquor through the
digester are easily accomplished. Thus by
opening the valve 7 on the pipe J and the
valves & and £” on the pipe K, opening the
valve [ on the pipe L, opening the valve [ on
the upper lateral extension of the pipe L, and
closing all the other valves, liquor can be
drawn from the fop and bottom of the di-
y the pumpifito the an-
nular chamber H, surrounding the digester.
By opening the valves & and %’ on the pipe
K, opening the valve [ on the upper lateral
extension of the pipe L, opening the valve m
on the pipe M, opening the valves n’ and o,
and closing all the other valves liquor can
be drawn from the top and waist. of the di-
cester and discharged ihto the bottom of the
latter. By opening the valve j on the pump
supply-pipe J, opening the valves "/ [* on the

| pipe L,and closing all the other valyes liquor

can bedrawn from the bottom of the digester-
vessel and delivered in two streams, one of

o

them entering the annular chamber H and

the other the top of the digester. By open-
ing the valve 7 on the pump supply-pipe J,
also the valves n/, n, and & on the pipes N
and K, opening the valve [ on the upper lat-
eral extension of the pipe L, opening the
valve m on the pipe M, and closing all the
other valves liquor can be drawn from the
bottom of the digester and the annular cham-
ber of the latter and discharged into the top
of the digester. The pipel,,leading from the
pump I, as before described, enters and leads
from the heater R,and when steam is applied
to the latter it serves to heat the liquor pass-
ing through it. When steam is not applied

thereto, the heater R acts as a continuation of

the pipe L. DBy thus circulating the liquor
through the mass alternatingly in different
directions thestock is prevented from becom-

i e

ing impacted through the action of gravity

and outdraft, and the action of the liquor is
more prompt 1n treating the material than
where the material 1s quiescent, and to these
varying currents means is furnished to re-
heat the liguor while passing from one part
of the digester to another. | -
The letter R designates the heater, which
is arranged adjacent to the digesting-cylin-
der A, and is so connected with the pipes be-
fore described that the liquor when drawn

from one part of the digester A to be dis-

charged into another part thereof shall pass
through the heater under the draft action of
the pump,or byan arrangement of the valves
and pipes before described liquor may be
drawn froin the parts of thedigesterand then
forced through the heater to be discharged
into the digester. In elther instance the lig-
quor will be reheated while passing through
the heater. THhis heater R is shown as sup-
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ported on brackets r, resting on beams S, sup-

ported on posts S”. It is shown as eylindri-
cal in form. This heater is provided with
steam - supply pipes T, connecting with a
steam-boiler, (not shown,) and these ‘steam-
pipes communicate with the steam-chamber
R?of the heater tosupplysteam thereto, with
means provided for the escape of the conden-
sation, which are not shown.,

The letters 7" designate the pipes through

I15

120

which the liquor passes, and these pipes are

vertically arranged in the steam-chamber,
and at their ends these pipes communicate
with the liquor-chambers at the top and bot-
tom of the heater. Liquor is forced into and
through said heater by the pump I and its
connecting pipe L or drawn through said
heater by said pump by means of the pipe L,
connecting with the top of the heater and the
digester, and the branch pipe M, connecting
with the pipe L and the bottom of the heater,

and with the pump-supply pipe J when the

valvesonthepipes I, M, and J are arranged for
such movement of the liquor. Asthus made

125

130
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and connected said heater is adapted to heat | This plate R’ can, if desired, be made to have

liguor by having it drawn from the digester to
pass through 1t, or to heat Iiquor when drawn
from the digester by the pump, and by the
latter foreced through the heater, which is ad-
vantageous in various ways in the treatment
of stock within the digester, enabling the op-
erator to apply hot liquor to either or any
part of the digester.

The Jetter U designates a live-steam pipe
leading from a boiler (not shown) or from the
heater R and connecting with the upper end
of the pipe I, which latter communicates
with the c¢hamber C. This pipe U has a
branch pipe U’ that connects with the ¢ham-
ber C" of the digester. These pipes T'U U’
are provided with valves for controlling or
directing the passage of the steam into the
chamber R* of the heater and the chambers

> and C7 of the digester, as may be required.

1'he letter V designates a blow-off pipe pro-
vided with a valve, by which the contents of
_the digester are discharged. |

T'he letters W designate blocks, the upper
ends of which are concavely rounded out to
correspond to the convexityof the lower head
a* of the digester when the latter rests there-
on. Yhen the head of the digester is square
and at right angles to the sides and without
convexity, then the tops of the blocks are
made coincidently square.
upon a foundation sufficiently strong to sus-
tain the weight they have to support. As
shown in the drawings, this foundation is
produced by I-beams 1w, which are con-
nected together and secured in any suitable
manner for holding each member thereof se-
curely joined to the others, so as to rest on
a supporting-beam X, rasting on masonry.
When masonry 1s employed in lieu of the I-
beams, we prefer to make said masonry in its
ground plan of a U form, so as to admit of
access to the bottom of the digester, with the
blocks W resting on the masonry Y. Where
the lower end of the digester rests on three
or more blocks W, the usnal brackets or lugs,
which are riveted to the digester sides o rest
o beams or masonry, are omitted, and thus
all the consequent contingency of leakage
caused by the hanging strain of the digester
upon the rivets connecting the brackets or
lugs with the digester are avoided, and the
expansion and contraction of the digester be-
tween its heads is uniform and not interfered
with Dby the brackets or lugs on which the
digester hangs.

The letters z z designate a guy-strap which
encireles the digester nearits upper head, and
4 guy-rods connected to said strap, running
to any convenient point of connection to

steady the digester, thus standing with its

lower end upon the supporting-blocks YW and
to prevent any lateral tendency of movement.

Lo render the circulation of the liguor move
diffusive within the tubes of the heater, a
plate R’ is placed Dbetween one of the end

These blocks rest

a diameter equal to that of the heater-cham-
ber 1n which it is placed, although we prefer
to make 1t about half the diameter of the
heater. 'This plate is perforated, so that the
area of the perforations will be equal in areal
capacity to that of the pipe I.. The heater
may be made with a man-hole and cover to
obtain access to the interior, if desired, and
the chamber on the upper end of the heater
is preferably made to have the same vertical
depth as the pipes 7’.

We are aware of the fact that a digester
has been patented in which pipes and a pump
provided with a two-way cock were arranged
so that liquor could be drawn from the upper
cnd of the digester and discharged into the
lower end of the latter, and also drawn from
the lower end of the digester and discharged
1nto the top thereof, which construction of a
pump made with a two-way cock we hereby
disclaim. We are also aware of the fact that
the liquor drawn from a digester for treating
paper-stock and returned thereto has inter-
mediately been passed through a heater. We
are also aware of the fact that a digester has
been constructed with circulating-pipes, and
a connecting-pump by which liquor can be
drawn from an annular chamber at the waist
of the digester and discharged in two cur-
rents, one of them entering the top of the di-
gester and the other the bottom, as is shown
in KEnglish Letters PPatent No. 11,548, of 1888.
Our improvements upon these older construce-
tions before named enable the person oper-
ating the apparatus to apply to the digester
circulations of the liquor which could not be
had by these older patented mechanisms al-
laded to. |

It is well known that the stock within a di-
gester as 1t becomes cooked and softened by
the action of the alkaline liquoris made more
pulpy, and that while in this condition the
liquoreirculates less freely through it. Ilence
liguor supplied in alternating currents either
into or from out the ends of the digester will
cook more rapidly that portion of the mate-
rial that is nearest to the point of its en-
trance and affect less those portions which
are more remote. Wilh this portion of the
better-cooked material arranged at the points
at which the liquor enters and is drawn in,
where 1t will retard the circulation of the en-
tering liquor through the mass, so, also, where
the liquor is continuously drawn from the
waste and discharged intothe ends of the di-
gester.

By our improvement in the arrangement of
the circulating-pipes as provided with valves
and connected with the pump, a series of
short circulations through parts of the di-
gester are made available to meet local condi-
tions of the stock, (found by testing,) and by
which the desired local effeet of heat and
liquor can be applied thereto without over-
treating portions of the stock already suffi-
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chambers of the heater R and the pipe L. i ¢iently cooked, none of which results can be
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performed by liquordrawn continuously from
the annular chamber and discharged into the
top and bottom of the digester, or by an ap-
paratus adapted to draw liquor from the top
of the digester and discharge it into the bot-
tom of the latter or to draw it from the bot-
tom and discharge it into the top of the di-
gester. -

By using theordinary and well-known treat-
ment of the stock had by forcing the alkaline
liquor drawn from the top into the bottom,
or vice versa, as shown and described in the
patent to Harding and Dixon of May 8, 1866,
until the material at the upper and lower ends
of the digesterissufficiently treated, and then
after testing the stock to apply either of the
local circulations which we are enabled to
use (by the arrangement of pipes, valves, and
pump, which we illustrate and describe) to
such portions of the stock as are underdone,
we are enabled to reach the latter without fore-
ing the liquor through and applying extra

heat to those portions of the stock already:

sufficiently treated, and thus to overcook the
latter by such proceeding.
The arrows 1 and 2 designate the currents

of the liquor drawn from the top and bottom

of the digester to the pump and the arrow 3
the course of the liquor from the pump to the
annular chamber, and the arrow 4 desig-
nates liquor drawn from the top of the di-
gester from the annular chamber and the ar-
row o the course of this liquor when dis-
charged into the bottom of the digester, and
which directions, as thus indicated by the ar-
rangement of the various valves, produces the

- several circulations named.
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What we claim as being ourinvention, and
desire to secure by Letters Patent, is—

1. The combination, with a digester for
treating paper-stock, said digester being made
with a chamber at each end separated from
the digester interior by a perforated dia-
phragm and having an annular chamber at
the waist connecting with the digester inte-
rior, substantially as described, of a pump hav-
ing a draft-supply pipe connecting with the
digester-bottom and having branch draft-sup-
ply pipes connecting with the annular cham-
ber and top of thedigester and having branch

discharge-pipes connecting said pump with |

1

- vice and with a head thereof, of the diffusive

the annular chamber the top and bottom ot
the digester, with valves on said draft and
discharge pipes arranged to produce either of

the several circulations of theliquor through 55

said pipes into and from out of the digester,
substantially as herein described, and for the.
purposes set forth. | |
9. The combination,in a liquor-heating de- .
O
plate R, provided with perforations and form-
ing with said head aliquor-chamber between

‘the open ends of the liquor-circulating tubes

and the outlet (or inlet) of said heating de-
vice, substantially as and for the purposes
set forth. |

3. The combination, with the digester-ves-
sel and supporting devices w X or their de-
seribed equivalents, of the supporting-blocks
W, three ormore, having bearing on the lower
head of said vessel at intervals apart, sub-
stantially as and for the purposes set forth.

4. The combination, with an upright di-
gesting-vessel, of the supporting-blocks W,
three or more, and the foundation w X or its
deseribed equivalents, and the guy-rods Z Z,
substantially as and for the purposes set forth.

5. The combination, with the digester A,
made with the flange b projecting inwardly
from its interior wall, of the diaphragm b, ar-
ranged to rest on said flange, and the truss K,
arranged between said diaphragm and the

70
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head of the digester, substantiallyinthe man-

ner as and for the purposes set forth.

6. The combination, with a digester having
a perforated diaphragm arranged between its
head and the digester interior, substantially

as described, of a truss-support arranged be-
tween said head and diaphragm, such truss-

support being made with posts and braces,
each of which at one of its ends is attached
to a transverse bar on the interior of the di-
gester-head, and each of which posts or braces
at their other endsis.attached to a transverse
bar on the diaphragm, substantially in the g5
manner as and for the purposes set forth.

- JOHN MAacCORMACK.
HARRY L. VAN ZILE.

Q0

Witnesses: |
(UHAS. S. BYINGTON,
JOHN HERZOG,
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