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To all whom it ma J CONCETrI:
Be it known that we, CHARLES BREMAKER,

of Louisville, in the eounty of Jefferson and

State of Kentucky, and MICHAEL ZIER, Sr.,
-5 of New Albany, in the county of Floyd and

State of Indlana, citizens of the United States,

‘have invented a certain new and useful Im-
provement in Paper-Pulp Digesters; and we
do hereby declare that the following is a full,
10 clear, and exact description of the constrac-
tion and operation of the same, reference be-
ing had to the accompanying drawings, form-
1ng part of this specification.
This our invention relates to certain new
15 and useful improvements in paper-pulp digest-
ers, consisting in a digester or boiler about
seven feet in diameter, and about twenty-six
feet (more or less) in height, madein sections
or rings sufficient in number to make the
2C height, and bolted together by means of strong
double flanges, with lead rings or gaskets be-

tween the flanges, in order to render the joints

steam-tight, with the whole 1nside surface

covered with sheet-lead, while the bottomand

25 top heads are made convex in form, and se-

cured to the end rings by means of bolts

through the flanges, and are also covered with
lead on the inside, with an opening in the
center of the top for charging it with stock,

30 and also one in the bottom for removing the

- refuse liquor therefrom, and through which
steam 1is introduced intothe boiler. The low-
er part ofthe digester is provided with a false
bottom in the inside, made the full diameter

35 of the digester, covered with sheet-lead, and.

made to rest upon stands or supporting-boits
screwed 1nto the bottom head of the digester,

with a pipe inthe center extending up within

about two feet (more orless) of thetop,the up-

40 per end of which 1s perforated with small

holes near the top, and also another pipe in
the bottom cap, through which the steam 1s
introduced into the digester in its operation.

The object of this our invention is to pro-.

45 vide asuitable digester or boiler for prepar-
~ 1ng paper- pulp,made in sections or rings, with
_strong double or single flanges on the end of
~each section, by means of which they are se-
curely bolted together, with a lead ring or
50 gasket between the parts, in order to render

the joints steam-tight, and sufficiently strong
to resist a high pressure of steam in so large
a vessel, the entire inside of which is covered
with sheet- lead, to prevent the liquor used on

‘the stock from injuring the iron or steel of 5

which the digesteris constructed. |
We attain theaboveobject by the mechamsm

illustrated in the drawings, in which Figure

1 is a sectional view of the digester, showing

‘the double flanges of the rings with gaskets 6

between them, ‘and the false bottom in the 1n-
terior, with the supporting stands or bolts un-
der 113 and the general construction of the de-
tachable chamber- -rings on the top and bot-
tom heads, when made of composition metal
requiring no lead lining. Fig. 21is a flat or

| top view of the false bottom, showing the

and in form as shown in the drawings, any

small holes, and also the supporting-bcﬂt,
washers and nuts, and flanges of the digester-
rings and lead lining thereof. Iig. 318 asec-
tional view of the flanges, on a larger scale,

showing the lead ring or gasketbetween them
extending outside of the bolts. Fig. 418 a
sectional View of the washers on the upper
end of the supporting stands or bolts above
and below the bottom, with nuts on the top
and pins in the plate between the washers.
Fig. 5 is a flat view of the supporting-bolt
washers, showing the pins of the plate upon.
which the washersrest. Fig. 6 1s a sectional

"0
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view of the digester, showmg thering-flanges
with gaskets, and false bottom in the interior,

with the stands upon which it rests, and the
oeneral arrangement of the bolts by which
the digester is bolted together, and also the
peculiar construction of the bottom and top
chamber-rings, when made of iron or steel,

requiring to be lead-lined.

Similarlettersrefer to.similar paa ts thmugh |
out the several views. QO

In the drawmgs A A represent the digester
or boiler rings,which are made of iron or Steel |
about half an inch (more or less) in thlckness,
snitable number of which may be used to 95
make the required length.

B B are the double flanges, which are riv-
eted to the end of the digester-rings,which are

made of rolled plate iron or steel about six

inches (more or less) on the face,mth rounded mt_

.........................
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corners, as shown in the drawings, with one
shrunk over the other, in order to increase
the strength, it being almost impossible to
make them sufﬁmently strong from a single
sheet of metal w:lthout much trouble and eX-
pense,

C C 1s the lead 11[111"]0" of the dlﬂ'e‘StG‘l rings,

which extends out through the flanges, o

prevent the liquor from injuring the iron face

of the flanges.
D is a lead ring or G*asket between the

flanges, to render the Jomt steam-tight when
secrewed down upon it. = The faces of this lead

ring D, which are made flat, extend outside

of the bolts G, and are each provided with
small raised rings K around the bolts,with two

raised rings (more or less) between the bolts

and inner edge,on a line with thering, to pre-
vent the liquor from leaking through to the
bolts G, which are inserted in the flanges B B,
somewhat as shown in Fig. 6 of the drawings,
with about-every fifth bolt H (more or less)
made to extend up through the flanges of the

lower head, and through both flanges of the

lower ring, and also up through the lower

flange of the next ring or sectwn with screw-

nuts above and below each pair of flanges as
they come together, so that each end of the

‘Jong bolts H assists the intermediate short

bolts, G, in drawing theflanges together steam-
tight, besides another advantage hereinafter
named. After the first series of long boltsare
put in around the digester the lower ends of

‘the second series of long bolts pass through

the same flanges of the digester, the upper
endsofthelongboltsinthefirstseriesand lower
ends of second series of long bolts are placed
between the upper endsof the boltsin the first
series,with short bolts placed in each pair of
flanges between the long ones in each ring or
section added, and so on 1n like manner un-
til the full series of long bolts are put in and
made to pass through both the top and bot-
tom head-flanges of the digester, as shown,
the object of which, and the great advan-

tage we claim by this method of bolting, is’
that it secures the digester from end to end,

and adds greatly to its strength and security,

that cannot be otherwise obtained.

I is an opening in the side above the false
bottom, about eight inches (more or less) in

- diameter, and J is a raised ring riveted to the

digester around the opening, to answer as a
flange, to which a blow-off valve is bolted,
but not shown, for the purpose of dlscharﬂ'lng_
the contents of the digester.

K is the bottom head of the digester, the1 in-
ner parts of which are made in two pieces,

about five-eighths or three-fourths of an inch

in thickness, and convex in form, with the
edges butted together about midway from the
center of the digester, in order to make a
smooth surface on the inside for the lead lin-

-ing, while the verge parts, constituting the

- flanges by which it is bolted to the dlgeqter

isprovided with an additional thicknessof the

333 105

| and extending in so as to overlap the butted

jointof thehead, to which it is firmly riveted
on each side of the joint, as shown, and there-

by answers as a means of connecting the parts

constituting heads, and for giving strength
and rigidity to the projecting flange, by w hich
it is bolted to the digester, as shown.

- The central part of the bottom K is made
of a single sheet of iron or steel about three-

fourths of an inch in thickness and riveted to
the edges of the outer circular parts of the
bottom head, with an opening, M, in the cen-

‘ter about sixteen inches (more or less) in di-

ameter, and of any suitable form, with an an-

‘gle-flange turned on thesheet within the open-

ing, to which a flanged ring, N, 18 riveted, to
form a flange to which the chamber O1s bolt
ed, which chamber O is made of any suitable

70
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metal and in form as shown in the drawings,

and covered with a removable cap, P, of suit-
able metal, without lead lining,
which the steam -pipe Q enters "the digester,

-as a means of supplying the steam to operate

I

!

)

same material, riveted at theedge of theflanges, |

it, and when the cap isremoved it i1s intended
for the purpose of discharging any remaining

of which is lined with lead, R, except the
chamber O and removable cap P, which are
made of bronze or other suitable metal.

S S are the stands or bolts which support

and th rough

90

liquor in the bottom, the whole inner surface

the false bottom of the digester, which are

screwed into the bottom of the digester, with

sunitable washers, T, under the collars to level

up the angle of the head-bottom. These

‘washers are recessed on the under side, In

TCO

which a gum washer, U, is placed, to prevent

the liquor from leaking through to the iron
head below. All of these boits and washers

are made of bronze, or other suitable metal

that w1ll stand the amd without lead cover-

ing.

V is the false bottom, ‘ﬂthh 1S made of iron
or steel about five- e1ghths of an inch in thick-
ness, filling the entire diameter of the digester
loosely,wnh the whole surface perfor ated with

IOS

T1IO

small holes W W, as shown in part in Fig. 2

of the drawings, &nd covered with sheet-lead,
X, about one-fourth of an inch (more or less)n

| thickness on both sides and edges,and in crder

to lead-line the iron plate V within the holes,
which extend through the lead lining also,
a small piece of lead pipe,y,1s 1nserted in each
hole and made to adhere to the lead surface-
lining by means of soldering or burning on
both sides of the bottom, which process may

IIS

120

be employed exclusively in lead. covering the . -

edges of the plate V within the holes. This
false bottom or plate V rests npon and is se-
cured to the supporting-bolts S-S, which are
provided with collars and washers 7 7 forthe

125

plate to rest upon, and is secured thereto by

means of serew-nuts on the ends of the bolts S
S, which are serewed down upon washers, Z

Z which rest upon the lead surface, and in
order to prevent erushing the lead,small pins

130

P? are inserted under the washers, extending

through the plate V from each side, and there-
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by rest upon each other, as shown in the

drawings.

. A’ is a pipe, made of iron or other suitable

metal,about four inches (more or less) 1n diam-
eter inserted in the center of the false bottom

V, and secured thereto by a flange near the
lower end, which extends through the plate

V, while the other end extends up within

about two feet (more or less) of the top of the
digester,with both inside and outside covered

with lead B'.
purpose of regulating the pressure at each end

of the digester, and also for circulating the.

liguor in the inclosed vessel under pressure,
and is not attached to any pipe outside the
digester.

(' is the upper head of the digester, which
is made of the same material, and in all other
respects similar to the bottom, with an open-
ing, D', in the center, about twenty inches
(more or less) in diameter, or of any suitable
forim for charging the digester with stock,
with a flange, E/, turned on the inner head-
sheet, to which a flanged ring, F', is riveted,
and to which the flanged chamber G’ 1s bolted,

and rendered steam-tight by means of lead

rings or gaskets D, similar to the ones used
between the rings of the boiler-flanges. This
flanged chamber G’ is made of any suitable
metal that will resist the action of the acid
without lead lining, and is made in form
as shown in the drawings, and covered with a

removable cap, H', made of the same or other

suitable material, and in form as shown.

J’ is a branch pipe in the cap H' for blow-
ing off the steam to reduce the pressure pre-
paratory to discharging the contents of the
digester. .

K’ is a branch on the side of chamber &,
which may be used instead of the one in the
cap. |

I/ is also a branch on the side of chamber
G’, which is made in form as shown, with ad-

ditional branches, N'and O’, to which a safety-.

valve and vacuum-valve are attached, but not
shown. o

P’ is a branch pipe in the digester-head, to
which a stop-valve, P?, and vacuum-valve W’
are attached, as shown.

@ are small bolts serewed into a washer-
formed nut, V’/, on the inside of the digester-

‘rings, to prevent the lead lining from collaps-

ing when the steam is blown off, any number

of which may be used. | |
The opening D’ in the top of the digester is

provided with a plate or cover, D? perforated

with small holes, and made to rest upon lugs

on the sides of the chamber, to prevent the
stock from rising up and obstructing the
branch openings. R’ is the opening and S'1s
the chamber-ring on the bottom, and T'is the
opening and U’ is the chamber - ring on the

‘top, as shown in Fig. 6, showing their general

construction when made of iron or steel, re-
quiring lead lining. |
G G are a series of small bolts inserted in

This pipe A'isintended for the.

quire a lead-lined digester; but

the ring - flanges B at intervals, as before
stated. - | S
By adopting the use of the several branches,

‘asshown, on the sides of the chambers G’ and.

U’ the necessity of breaking the pipe-connec-

tions every time the digester is to be charged

with stock is avoided, and thereby much time
and labor are saved. Therefore,
We do not claim anything as our invention

75

in paper-pulp digesters made of iron, having

forged-iron rings riveted to the shell of the

boiler and bolted together with bolts, or a per-

forated false bottom made of iron, uncovered
with lead, such as are used in what is known

8o

as the ‘‘alkali process,”’ which does not re- .

What we do claim as ourinvention, and de- -

sire to secure by Letters Patent,is—. |
1. In a paper-pulp digester, the bottom
head, K, and top head, C', consisting of two

parts each, convex in form, with the edgesse-

curely riveted to an additional .
the same material extending in from the
flanges, to which it is riveted,sutficient to over-
lap the butted seam, and thereby answer as a
means of connecting the heads and giving
strength and rigidity to the projecting flanges,

thickness of

go

substantially as herein described, and for the

purpose set forth. |

2. In a paper-pulp digester, the flanges B
B, made of rolled plate metal in two parts,
one placed over the other, substantially as
described, and for the purpose set forth.

3. In a pulp-digester, the combination of
the chamber &/, in the form shown, with 1ts
cap H' and branch J’ on the top, and branches
K’ and I/ on the sides, and branch N’, to which
a safety-valve may be attached, substantially
as described, and for the purpose set forth.

4. Inapaper-pulp digester, the branch pipe
P/, vacuum-valve W’, and steam-valve P*, con-

nected with the top of the digester, substan-

tially as described, and for the purpose set

forth. _
5. In a pulp-digester having a perforated

95
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false bottom,V, the surfacelead lining X X and

‘small lead pipes Y Y, by means of which the

holes are lined, substantially as described, and
for the purpose set forth. |

6. In a pulp - digester, the small cOmposi_- |

tion pins P* P*, screwed into the false bottom
V, against which the composition washers Z
and T rest, substantially as described, and for

|- the purpose set forth. -

7. In a pulp-digester, the supporting stand-
bolts S S, upon which the false bottom V rests,
with the composition washers Z and T on the
ends and under the collars, substantially as
described, and for the purpose set forth.

115

120
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8. In a paper-pulp digester, the metal pipe

A’ in the center of the false bottom V, and

lead lining B', substantially as described, and

for the purpose set forth, : | ..
9. In a pulp - digester, the composition

'130_.

anchor-plates or washer-formed nuts V', and.

bolts Q/, for holding the lead lining CC to the



10

rs

- between each until the top head-flanges are |

described, and for the purpose seti-forth.

10, In a paper-pulp digester, the manner
of arranging the long and short bolts in bolt-
ing the rings together, commencing with the
bottom Hanges, bv mseztmg a long bolt, H,

in about every fifth hole, which bolt 1S 101:10'

enough to pass through the bottom flange and
up through the flanges of the
rings, thereby constituting the first one of a
series of similar long bolts, H, inserted side
by side to the right and left in each set of

flanges, extending up 1n like manner through
the upper head, with screw-nuts on each end
-above and below each set of flanges, with the

spaces between the long bolts H anb the bottom

-filled with three shorg bolts G, but the other

flanges above have only two short bolts G

rst and seeond |

333,105

inner surface of the digester, substant.ia,lly as | reached, whlch will reqmre three, thereby Sé- 20

curing the digester from end to eud substan-
tmlly as debcubed and for the purpose set
torth. |

11. In a pu]p-dlgester, the combination of
the flanged chamber O, cap-plate P, and pipe- 25
eonnectmn Q, substantially as desulbt,d ..:1,1:1(1
for the purpose set forth. |

12. In a pulp-digester, the lead gasket or
ring D, having sumll convex raised rings K

around the bolt-holes and two raised l‘ings,'-E’ 30
E/, on the faces inside of the bolts, on a line
with the ring, substantially as described, a'nd |

for the purpose set forth.
CHARLES BREWIAKDR

MICHAEL ZIER, SR.
Witnesses: | -
FRANK PARDON,

GEORGE HAMMER.
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