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To all whom it may concerm:
Be it known that I, DAvID O. FRANCKE, of

ILorndal, Molndal, Sweden haveinvented cer- |

tain new and usefu]_ Impmvementq in- Wood-
Pulp Boilers, of which the f@]lcrwmg 18 a 8peci-
fication.

The improved a;ppmatus is intended more
especially for the reduction of wood to the
condition of pulp for paper manufacture; but
1t may be useful for many analogous purposes.

1-have in my experiments treated wood-
pulp, using a process set forth in a patent to
me dated March 25, 1884, No. 295,865, 1 will
describe the invention as so worked.

Although I use the single term ‘* boiler?’ to
designate my construction, 1t 18, 1n fact, com-
posed of two separate disconnected thicknesses
or independent shells or boilers, one within
the other.
whieh is una:

fected by the solution. I will de-
Seribeitaslead. Theoutermost givesstrength.
I will describe it as iron or steel. By this
means ] overcome the difficulties incident to
the use of ordinary lead linings in irom boil-
ers, In case of a defect in my inner boiler

]

The innermost is of a material |

my apparatus reveals the fact 1nstantly and |

shows approximately the point at which the

failure hasoccurred. Ieffect the heating of the
contents of my boiler by the direct introduc-
tion of steam from a boiler at a higher pressure.

The following is a description of what I con- ;

sider the best means of carrying out the in-

vention.
The accompanying drawings form a part of

. this specification.

Figure 1 18 a
bf__}iler, Hig. 2
tions of the bmler on alm oer scale.
a corresponding transverse section.
a partial section and elevation of a dctml
is on a still larger scale. |

Similar letters of Teference mdlcate Corre-
sponding parts in all the ﬁﬂ*ures where they
OGCUr.

The outer shell, B, of the boﬂer is of steel
made in several dlbtln(ft lengths or sections,
(indicated by additional marks, as B' BY,) each
united to the next by what is sometimes called
a “‘jump-joint’’—that is to say, the edge of
one section abuts direetly against the edge of

I‘ie* 4 18

side elevation of the entire

is alongitudinal section of por- |
Fig. 3 1s
- the new shell requires some eare, but it can be
effected by rolling up the new lead and intro-

- ducing 1t.th1011wh the man-holes and carefully

1t |

cured by riveting, brazing, welding, or other
efficient means toanineclosing-ring, B%, ofsuch
width as tolap sutficiently upon each section.
The inner shell, M, is of thick lead,applied in
distinet lengths or sections, (indicated by ad-
ditional marks,as M’ M°, &e., Junited along their
several edges. The boiler 1s mainly eylindri-
cal, but the ends are partially spheroidal,
terminating in trunnions, (not represented,)
which are hollow and equipped with suitable
stuffing - boxes and steam-pipe connections
leading from oneor more boilers, (not shown,)
which supply steam at a high pussnre

D" D? are perforated pipes extending from
the trunnions inward to points near the center
of the boiler, where their ends are each nearly
closed by a perforated plate. These pipes al-
low the steam received through the trunnions
to be introduced directly into the contents of

the boiler.

Man-holes e, properiy vre-enforced and
equipped with strongly-secured covers, allow
a man to enter the boiler, when required, to ef-
fect repairs; but my invention reduces the lia-
bility of the lead to require attention, and in
case of failure at any point direets the work-
man to the point requiring attention. The
lead need not be pure. _
merce will suffice. I preferthat the lead shell

| have a thickness of about one-quarter of an

mch.,  From some cause, probably the differ-
ence in expansion and contraction between the
lead shell and the outer shell, the lead shell is
likely to fail afber a period. One steel shell
will outlast many lead shells.
quired to change the lead-shell, 16 18 cub out
and removed through the man-holes or trun-
nions without difficulty. Theintroduction of

unmlling and ”t-tiﬂg to its place and joining
the edges. Between the lead M and the steel
BB is a thin space. The steel shell affords the
requisite strength for the entire structure, and

{ the lead shell alone 15 presented to contact

| with the contents of the boiler.
~worked, the lead lining of boilers is liable to

Asheretofore

fallure by cracking so mmutely as to be diff
cult of detection, but 2 small quantity of flu

.1f1

“an adjacent section, and both sections are se- | leaking from the interior of the boiler into the

Ordinary lead of com-
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- able eudting-instrument. 16 1s important to

65

space between the lead liningand the steel in- |
duces great mischief. . When the inner lead

boiler is made, air will remain between the.
lead and the steel.  When the solution at a
high temperature fills the lead boiler, this air

expands and after one or two operations

breaks the lead M. To avoid this, 1 provide
a great number of small orifices. b through

the steel plate, to connect with the space be-
tween the lead and steel boilers, which orifices
let out the expanded air -as soon as the heat

riges inside tlie lead boilers, instead of break-

ing the lead. My orifices b serve a double pur-
pose. Sooner or later the lead boiler must

commence to give way by cracking. This

cracking commences so minutely that it is dif-

ficult to debecb and the solution or fluid which
cscapes. thmunh these minufbe cracks would i |

a short time consume the steel.  Steam pene-

trates easier through these emchs than solu-
tiomn. Cons@quently when a crack in the lead

under the rotation is turned upward, which
part of the boiler is empty, the nearest orifice

oives or throws out escaping steam, and when |
“turned down shows small drops of solution, in
the latter part of the operation, mixed with

the dissolved parts of the wood. By close ob-

servation of the orifices, when steam from in-
side the ]md has Shown 1tSL1f there 1s no dif-
Aficuity in fixing the wher mbouts of the crack

within a narrow space. If the steam is from

the ioside of thelead boiler, it smells of the

solution. This it does not do 1if the escape
depends on moisture or air betu een lead fmd
steel. .

G are internal b] &cmﬂ rings, made each in
two pieces, aud held dlbteudu& by wedges H,

introduced at the joints. "These bracing-rings:

and wedges are made of a composition—as
brass—that will be unaffected by the solation,
and which will have a greater expansion and

contraction thai iron. Itake careto envelop

each with a thick covering of lead. Thesein-
ternal bracing-rings are arranged about three
Teet apart. rUlL}T press outwardly with suffi-
cient foree to support the weight of the upper
portion of the lead shell wheu the structure is
empty and cold and press it firmly against the

interior of the irom or steel shell when it is
Hilled and hot.

The apparatus will serve best when the lead

shell 18 made in a continuouws band extending
quite around the intcrior of the boiler, and

of the proper width to reach from one of the
internal braces G to the next.

The wedges I, which distend the internal
br;-me::,,G, may be made of considerable length, .

and, after being drivento setthe bracestightly
out against the Inner face of the lead, their
ends shouftl be smoothly cut off by any suit-

leave no recesses to form o lodgment for the

pulp, as a retention and reboiling of the pulp
1njures its color, and on mixing Sueh with ﬂxe

next batch will injure the whole.

The steam - pipes D’ D* are supported by |

LI

304 092

brackets D%, extending inward {rom the in-
ternal braces, G. The latter, being made in
sections, can be 6%115 re moved through the -
man -.holea ~and new oues. 1111;10(1110{,(1 and
“brought to the .proper.po sitions when re-.

qmred

Those por tlDHb of the outer steel shell, B,"

_whlch ruan upon the supporting-rollers O are.

thickened by the addition of re-enforcing ma-

terial on the exterior. I have-in my experi-
ments used boilers having a length of forty

feet with a diameter of seven feef. Such a

boiler completeand fully charged weighsabout
forty toms. 1 re- enforce Successfully at the

JJJJJJ

supporting -point by rings B, of cast-iron,
made ‘8‘1011 in a single piece and centered ex-
| actly on the boiler b*r means of wedges B*
1 prm'lfk cach of the orifices b w1th a St()p-.

-..u..'l

cock, 0. Under ordinary conditions these

“cocks b’ are all open and each is ready to dis-
charge any fluid, whether hot air, Steamf or.

80

solution, which mayseek to issuegthrough the

orifice b, which it controls.
Iisa sqmple cock -controlling an orifice, ¢

s+ QO .-

‘made at a convenient point in tlm boiler, zmd :

tlirough which small gnantities of the contents
of the boiler may be drawn from time to tinie
to examine its condition. Thesurfaces of the
cock I which are expo:zéd to the solution are-

lead. The orifice 7 is_re-enforced by a bush-

ing of lead, J, having a head on theinner face

"m(l a hea,d on the outer face: The cock is se-

cuared by bolts t*’lpped in: ho]es in the Steel o

shell B.
Opcmuon Asthe boiler isrotated by mech-
‘anism, (notshkown,) the contents of the boiler
are gently agitated.. The proper Tfﬂves (not;

10D

show n) bemﬂ oljer‘lted steam at a sufficient

pressure is allowed to flow inw ard through
the pipes D" D°. - These pipes agitate the con-
tents of the boiler by being tr aversed thr ough
the same as the Dboiler qlowhr revolves, and
deliver steam through. ouﬁc@S distributed
along their whole length. Thus the heat is
delivered in the form of steam, mingling di-

105

IIO

rectly with the contents of the boﬂel and im-

parting all its ealoric thereto, rapidly raising
the tempm ature of the bmler until it is very
nearly corresponding to that of the steam-

pressure employed.. The tr ansfer of heat from

115

the steam to the Cont{mfs of the boiler results

-in the production of considerable quantities

of water due to the condensation of the steam.
This water becomes added to the contents of
the boiler. It is therefore important at the

1206

commencement that the solution be strong, :

though not stronger than 4:° to 5° Baume,

and not of sufficient quantity to fill the boiler.

“As the work proceeds, the water,added by the

condensation of the steam, increases the vol-

ume, and weakens the strength of the fuid.

125

contents of the boiler.: At the close of the
operation the boiler will benearly full. Ipro-

duee the solution—the acid sulphite of lime—
by causing sulphurous acid, fumes to-pass up -

through a tower containing carbonate of lime
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kept wetted with water. The sulphurous |

fames are absorbed by the water, making the
water acidulous, which then attacks the lime,
and in trickling down the tower obtains nearly
its equivalent of alkali, leaving a just suifi-
cient excess of the acid. This gives the de-

sired acid sulphite of lime for the proper treat-

ment of the woody matter in the boiler.
By the ordinary methods of treating wood
with acid sulphite a large quantity of sulphate

forms and remalins attached to the fibers of

the pulp, which sulphate 1s practically 1nsol-
uble, and, adhering to the fibers, remains in
the pulp.  All known methods of extracting
it tend to darken the pulp and make 1t more
difficnlt to bleach. I am not confident as to
the precise chemical reactions occurring, but L
have discovered that the absence of highly-
heated surfaces reduces the evil. I believe
the sulphate depends on a hightemperature,
at some points higher than is necessary,
throughout the solution. Such 13 required to
offect the heating by metallic surfaces. My
method of heating by direct steam avolds the
necessity for any particles being heated mueh
above tlie mean temperature of the solution.
My steam-pipes are liberally perforated, and
allow a perfectly free discharge of the steam.
My apparatus, by thus avoiding the presence
of any surfaces much hotter than the solution,
produces a pulphaving,when dried, not more
than one per cent. of sulphate, while ordinary
methods produce pulp holding as high as ten
or twelve per cent of the objectionable Ingre-
dient. " |

Load is of such a nature thabt even with the

care I take to give it expansion and contrac-
tjon it is still shorter lived than the steel.
When o flaw oceurs in any portion of the lead
lining of sufficient magnitude to induce 2 V18i-
ble escape of steam from the nearest stop-cock
I, the attendant marks that stop-cock and
then closes all the stop-cocks, thus preventing

any serious loss of the contents. As scon

thereafter as practicable, a workman enters
the boiler and, knowing by the marked stop-

cock what pare of the lead shell is defective,
solders or otherwise repairs the defect, intro-

ducing a new sheet of lead it required.

T have in my said patent of March 25, 1884,
deseribed o boiler having a portion of each
end occupied as steam-space with tubes con-
necting such spaces, and in which steam
Howed from one chamber to another. Such
apparatus imparted the heat of the steam to
the contents of the boiler only through the
medium of the metal of the tubes and of the
tube-sheets. A portion of the steam was nec-
essarily allowed to escape at the opposite end
of the boiler from that through which 16 was
received, in order to maintain the presence of
steam on all the surfaces.
tion, by introducing thesteam dire ctly, imparts
the heat of the steam fully and eifects the

heating more rapidly and with less consamp-
tion of steam. It also economizes room by

My present inven-

o

aboub

i s
"q'!"ll-:

dispensing with the considerable steam-spaces
at each end and by dispensing with a large
proportion of the tube-spaces. It also (and
‘o this I attach the most importance) conveys
the heat to the solution directly without be-
ing transmitted through metal. It thusavoids
the presentation to the pulp of any surfaces
materially hotter than itself.

It will be understood that the wood oranalo-
gous material to be treated, previously made
quite fine by mechanical means, 18 introduced
into the boiler with the solution, so as to fill
the boiler about two-thirds full, and then it
is heated by the direct application of steam to
S00° Fahrenheit, or somewhat more or
less, and rotated slowly from ten to fifteen
hours, as set forth in my said patentof March
25, 1884. After being discharged from the
boiler, the dissolved material may be removed
by washing 1n a common rag-engine. The
pulp may then be either made into paper di-
rectly by any ordinary or suitable process, or
it may be dried and stored or transported to
distanb points. -

Modifications may

vithout departing from

be made in the details
the principle or sac-

| vificing the advantages of the invention. The

outer boiler orshell, B, may beiron, instead ot
steel.
whole. I can use the apparatus without the
stop-cocks 0/, thusleaving the orificesd always
open. Ican injeect directsteam and effect there-
by theefficient heating of the boiler, and with
the economy of space and the increase ot finid
toward the close and the absence of sulphate
due to this mode of operation without my in-
dependent lead shell; or I can use the latter
without the direct steam. I canemploy both
without the hénds in the pipes, providing
other means for gently agitating the contents
of the boiler as it revolves, or allowing the
boiler to agitate by the simple friction of 1ts
amooth inner surface. I prefer the whole as
here shown. | .-

T believe the junction of the edges ot the
lead plates to each other may be effected by all-

togenous soldering, sometimes termed ‘““burn-.

ing.” Imeana partial melting of the adjacent
edges by an oxyhydrogen blow-pipe or avery
hot soldering-iron, or both, or by other means
of applying intense heat for a brief period
along the line of junction. 'This operation,
performed with proper skill, will join the lead
together and present a conti nuous lead surface

to the contents of the boiler.

The paper-pulp produced in my boiler at a
single operation, as described, 1S substantially
different from any before known to me in the
fact that it is not only relatively free irom
oypsum, but is moreeasily bleached, and even

 without bleaching it is of lighter colorthan any

analogous product known to me. 1t may be
used for many purposes requiring white or
nearly white paper without bleaching.

I claim as my invention—

1. A Dboiler having two independent shells,

70
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sertain parts may be used without the g5

100

105

110

115

120

130




the outermost of iron or steel and the inuner- | lead bushing J, arranged for joint operation, 35
most ot a less corrodible metal arranged to ex- | asherein specified, | .
pand and contract independently while the 8. The revolving boiler B, outer rings, B#¥,
outer contributes to sustain theinner, as here- | and wedges or intermediate ‘parts, D] in

5 1n specified. o | | | - | combination.with each other, and with sup-

- 2. Theboiler-shell B, ofiron or steel, having | porting-rollers C, arranged for joint operation, 40 -
vent-holes b distributed, as shown, in combi- as herein specified. | o o

- nation with an independent lining or inner | 9. The method described of treating wood

- shell of less corrodible metal, arranged toserve | and analogous material with an acid solution .

10 as and for the purpose herein specified. tor manufacturing paper-pulp by subjecting
- 3. A boiler-shell of iron or steel, in combi- | it to gentle agitation in a solution of proper 45

nation with an inner shell of less corrodible | strength, and applying direct steam so as to -

‘material, and with stop-cocks?’, ecommunicat- | leat the solution without presenting surfaces

ing with holes b, distributed in the outershell, | of materially higher temperdture,substantially : | !
15 as herein specified. | - "1 as herein specified.. |
4. A rotary boiler for paper-pulp and an- 10. The method described of producing pale - 50

- alogous material, having an outer shell, B, an ! and easily-bleachable paper-pulp from wood
Iner shell of less corrodible material, M, and | oranalogous material relatively free from oV
perforated steam-pipes D’ 1% combined and | sum by an acid solution at a single operation
20 arranged to serve as and for the purnoses by agitating with steam at high pressure ad-

- herein specified. . | - - | mitted directly, substantially as herein sSpeci- 55

- 9. Theinternallead-coated braces,&,formed | fied. ~ ~ 7 R

~each in two or more pieces, in combination ! 11. The product described, to wit: the pa-
with the lead-coated wedges H, adapted to | per-pulp produced by acid sulphite from wood

- 25 Serve as herein specified. | - | of good color and without gypsum, as herein

6. The internal braceg, (-, and means, as H, | specified. - -~ | o B 60
for distending them, in combination with each |  In testimony whereof I have hereuntoset my
other, and with the lead shell M and exterior hand, at Korndal, Mélndal, Sweden, this 2Sth
perforated shell, B, arranged for joint opera- day of April, 1884, in'the presence of two sub-

‘30 tion, as herein specified. seribing-witnesses. |

7. In a paper-pulp boiler, the sample-cock | o

-1, presenting only lead surfaces to the fluid | Witnesses:
controlled thereby, in combination with the| = CARL MARTEN,
steel shell B and lead shell M, and with the ATUG., BERNANDE.

D. O. FRANCKE.
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