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To all whom it may conceri:

‘Be it known that we, HEINRICH SCII“\IUR
MANN and GorrHoLD CLoss, subjects of the
German Emperor, residing at Unter Kocher,

5 near Aalen, in Wurtemberg, Germany, have
invented a new and useful Improvement in

Apparatus for Manufacturing Salphite-Cellu-

lose, of which the following is a specification.

This invention relates to apparatus for dis-

(o Integrating wood and other
for the separation of cellulose, by means of
sulphurous acid.

- Qur invention consists, primarily, in the

combination,with the boiler,of heating and cir-
(5 culating apparatus, external thereto, whereby
a given mass may be more quickly and uni-
formly heated, less repairs are required—es-
pecially w1thm the boiler—the removal of in-
crustation from the heating-surfaces is faciii-
20 tated by its concentration where access thereto
can more readily be had, and, what 1s more
important, thiscan be effected with more clean-
liness, because it does not involve entering the
“boiler.

Our invention consists, {further, in a,ppm atus
for so heating the mass by steam- heat without
passing the steam or any portion of it through
the liquid, whereby the boiling liguid is pro-
tected wamst dilution, and xrlolenb ebullition,
20 which impairs the ﬁl)er may be prevented

as compared with previous steam-heaters.

Our invention consists, further, 1n a boiler
made mainly of beton, protected a,c"amst burst-
ing, as hereinaiter set forth, wher eby the same |

35 isrendered practically free from the objections
to boilers of iron, and can be more quickly and
cheaply built than one of wood, and, finally,
in 2 novel combination of parts in the heaters
and circulators, whereby the heating-surfaces

40 may be quickly and conveniently e*;posed for
removing incrustation therefrom.

Three sheets of drawings accompany this
specification as part thereof.

Figure 1 of the drawings represents a ver-

45 tical “axial section of our boiler. Ifigs. 2 and
3 represent vertical 101]g1tud111a1 sections of
alternative forms of ecombined heaters and cir-
culators.. Fig. 4represents an end view within

25

one of the lqtter with 1ts Ste'ml tubes 111 CroSS-
so section on the line 4, I'ig. 3.

Fig. b repre-

ibrous substances,

N

F

i.thereto, aJs 111usbmted by Figs. 6 and 7.

| sents a view in the opposite direction of the

man-hole cover, to which said tubes are at-

tached. Tigs. 6 and 7 arerespectively an ele-

vation, partly insection, anda plan view of the

boiler ‘and one of said heaters and circulators 55

connected; and Figs. 8 and 9 are respectively

an elevq,tlon with one boiler disconnected, and

a plan view of the same heater and eirculator

combined with a sefi of horizontal boilers.
Likelettersof referenceindicate coneslmnd 60

ing parts in the several figures.

A Figs. 1, 6, and 7, replesents an arched
b"Lse and B an 'Lmrw*ht cylindrical boiler
erected thereon, both built mainly of beton.
The beton body a of said boiler is strength- 65
ened latelally against bursting by cir cumfer-
ential hoops &/, I‘Jg 1, ofnou and vertically
by a sufiicient mumber of iron tie- -rods, f, in-
closed within tubes g, connecting annular top
and bottom plates, p p, of cast-iron, and end 70
plates, & h, of boiler-iron. To give access {0

‘the screw- uuts on the lower ends of the tie-

rods J, recesses are for med below them by a
cast-iron ring, 9, I‘w at the top of the
base A.

To protect the walls of Lhe boiler B inter-
nally, it is provided with a double acid-proof
lining, being first lined throughoutwith sheet-
lead b and within this with an antacid hnlng,

e, of brlch laid 1n cement.

M'“m holes d e extend outward from the cen-
tral chamber of the boiler through its brick
lining ¢, beton a, and end plates, 7@, and the lat-
ter are plovlded externally with cast-1iron
" eurbs %/, through which the lead lining is ex-
tended. Said man-holes d e serve, 1espect
ively, for filling and emptying the boiler, and
it is connected therethrough with a heater and

circulator, C or Flgs 2 and 3, external
A

brick arch, 4, within the ba,se A, forms a con-
venient delwel y-chamber, and the curb %" of

75

80

35

QG

saild man-hole e 18 accommodated by a central

opening in this arch. Said man-hole curbs %’
of the boiler B are provided with tight covers
d ¢, Figs. 6 and 7, each provided with a cen-
tral wmlved couplmn* | I‘wm the coupling »
on said man-hole cover € a pipe, 1, extendsto
the inlet-neck « of the heater and circulator-_@,
| for example, and the outlet-neck z of the lat-

95

r

100



1o theunusedneck wistightly capped or plugged.

- % while those between are coupled in pairs by
. .short enrved pipes y, so that the liquid from |

- steam flows under the econtrol .of suitable |
. valves, as represented by arrows s in the fig- |

55 pipes O° ¢!, which lead, respectively, to inlet

- 60 each of these covers contains a central parti-

. lator. The pipes 1 and 3 are consequently:

- one boiler is used, as shown in Figs. 6 and 7

. Fig. 2) is composed of ‘a series of horizontal

20 through, as represented Dby arrows &, Fig. 2.
. They have also diagonally-opposite vertical |
~neckson each, the first forming an inlet-neck, |

30 of copper, its ends ‘D" D’ of cast-iron, lined
- tact therewith, and the outer walls, I, of boiler |
~ rrand bolted to said ends 1 by the aid of |
.. 35 external collars, q. .

- K Frepresent suistablessuppdrts ;beﬂemh the

. porting those ends of the superposed cylin- |
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- provided with T-couplings ¢ ¢, and when but

2

‘Said heater and cireulator C (shownin detail in

] acketed cylinders, one above the other, each
- hawn_g diagonally - opposite necks at its re-
15 spectlve ends, the first of the series forming

‘8ald 1nlet-neck x and the last said outlet-neck

the boiler B or B! or B® shall flow freely there- |

- m, and the last an outlet-neck, o,while the in- |
. termediate necks, 2, are-eoupled :togetherj |
23 ?Gmplebinga continuous passage through the:
~ Jacket-spaces of the cylinders, through which |

. ure. The inner walls, D, of each cylinder are |
. with lead where the acid could come in con-:

~1ron, separated from the copper by iron rings |

lowermost: cylinder, and G G bolsters sup-.

~ders which are not supported by said necksn. |

40  The heater and circulator C?, Figs. 3, 4, and

5, 1s likewise composed of a vertieal series of

cylinders provided with necks «* 4* 2% through

which the circulation of the liquid from the

boiler is effected, as illustrated by arrows £,

t5 and inlet and outlet necks m* 0% for steam,

which circulates through ‘the apparatus, as

represented by arrows s. The outer walls, K,

of the cylinders of this apparatus are of boiler-

iron lined internally with lead b, and within

50 this with antacid brick-work ¢, like the
boiler B. |

B* F* represent supports, and G? a bolster,

corresponding with F F G, before described.

Said Inlet and outlet necks m* 0% are formed on

and outlet necks, O O', on the cap-plates P of
hollow man-hole covers with which said eyl-
inders of C° are provided, at the left-hand end
of each, as viewed in Fig. 3. The body of

tion, d’, which divides its interior into inlet
and outlet chambers R R’, and these commu-
nicate, respectively, with the respective ends
of rebent tubes ¢*, attached in sufficient num-
65 ber to said coversoas to project within the lig-
uid-chamber. A bridge-plate, fZ% supports
these tubes near their bends, and is perforated

80 'as not to obstruct the eirculation, and pro-

vided at bottom with a roller, ¢° so as not to

obstruet the withdrawal of the tubes,together

+

with said cover, for the removal of inerusta- . -~ .. .

tion therefrom. Said covers P Q P Q are fit-
ted to large man-hole ecurbs & 3, tightly and
securely joined to the metallic shells of the re-

spective eylinders, so as to be steam and acid :

tight. |

- Kither of the aforesaid heaters and ci%*cuf; o Lo
lators C C* may be combined with the upright

‘boiler B or a pair of the same, as aforesaid, as.
illustrated by Figs. 6 and 7, or with a hori-

2 I3
sl

zontal boiler, B% or a pair of such boilers, B* ",
‘as illustrated by Figs. Sand 9. The latter may
represent any known boilers adapted to be so -
used in the manufacture of sulphite-cellulose.
In the example a heater and circeulator, €, 1s
combined with a pair of horizontal boilers, B*
B, each having two inlet man-holesattopand
two outlet man-holes at bottom. The covere’
of one of said outlet man-holes of each boiler
is connected by a valved coupling, ', and pipe .
1, with the inlet-neck z of C, and the outlet-
neck z of the latter is connected by pipes2s =

4 with a valved coupling, ¢’, and drop-pipe o
on the dover ¢’ of the diametrically-opposite

inlet man-hole, substantially as described with .
reference to the combination of C with B, the
cover ¢ of the other outlet man-hole of the
boiler is likewise connected by valved-coup-
ling %, and pipe O with said pipe 2,and there- .
through with said neck z of C, and the neck
x of the latter is connected by pipes 6 and 7
| with a valved coupling, ¢*, and drop-pipe 3on

said valve ¢° is closed and ¢° is open. If, in-
stead, ¢, v%, and 2* be opened and v v and v be
closed,the circulation is through the other pair
of boiler man-holes,with itsdirection through
C reversed. '

One or the other of the boilers 18 always
wholly cut off by means of a cap or plug inits
ends of the T- couplings ¢ ¢!, as before de-
scribed, the two boilersbeing used alternately.

We are aware that the air and fumes of a
vulcanizing - chambeér have long ago been
heated and circulated by a steam-heater ex-
ternal to such chamber; but such apparatus
could not be used for making sulphite.cellu-
lose, and does not accomplish the resultsas a
whole which distinguish our combination of &
cellulose-boiler and a heater and circulator ex-
ternal thereto, as hereinbefore set forth. We
also disclaim, as old, steam-jackets, broadly
considered, as used in vuleanizing apparatus,
for example, and we do not claim, broadly,
beton as a material free from well-known
objections to iron, from which to bunild cellu-
lose-boilers. |

Having thus described our said improve-
ment in apparatus for manufacturing sulphite-
cellulose, we claim as our invention, and de-
sire to patent under this specification—
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the cover d of the other inlet man-hole, valves -
v* 1* being introduced at the junctions of the:
two systems of pipes.. When the liquid 1s
cireulated through said ecouplings 2" and o7,
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- pipes connecting said heater and circulator
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1. In an apparatus for the manufacture of | vertical tie-rods, the latter --in‘clOsed-within 25

sulphite-celiulose, the combination of a boiler
or boilers having man-holesintop and bottom,
covers applied to said man-holes and provided
with pipe-couplings and drop-pipes, a heater
and circulator external to the boilers, and

with said pipe-couplings on the man-hole
covers, substantially as hereinbefore speci-
fied, for the purposes set forth. | |

2. In an apparatus for the manufacture of
sulphite-cellulose, the combination, with a
boiler or boilers and connecting-pipes, of a
heater and circulator external to the boilers,
having liquid and steam spaces isolated from
each other, and diagonally-opposite inlets and
outlets for its liquid-spaces, together with suit-
able steam inlets and outlets, substantially as
hereinbefore specified, for the purposes set
forth. s

3. In an apparatus for the manufacture of
sulphite - cellulose, an upright cylindrical
boiler having a beton body strengthened
against bursting by circumferential hoops and !

tubes in the beton body, and further provided
with annular top and bottom plates of cast-
iron and end plates of boiler-iron, which are
connected by said tie-rods, and with man-hole
curbs attached to said end plates, substantially 3o
as hereinbefore specified, for-the purposes set
forth. . |

4. In an apparatus for the manunfacture of
sulphite-cellulose, a heater and circulator ex-
ternal to the boiler, in the form of horizontal 33
cylinders, each having a large man-hole 1n one
end and provided with a hollow man-hole
cover having inlet and outlet necks and cham-
bers for steam, and rebent steam -tubes at-
tached to said cover with their respective 40
ends in conneection with said chambers, re-
spectively, substantially as hereinbefore speci-
fied. | -

HEINRICH SCHNURMANN.
GOTTHOLD CLOSS.
Witnesses: |
- CARL BOHRINGER,
CARL RICHTER.
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