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To all whom it may conecern.:
DBe it known that I, WiLLiam A. LUKE, a
citizen of the United States, residing at Cov-

- 1ngton, in the county of Alleghany and State

>

IO
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- can be ascertained and regulated with cer-

30

of Virginia, have invented certain new and
useful Improvements in Sulfite-Digesters:
and I do hereby declare the following to bea
full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
use the same. |

My invention relates to the manufacture of
paper-pulp, but more particularly to *‘sulfite-
digesters.” - S

The objects of my invention are, first, to

so improve a digester as to materially im-

prove the quality of the pulp and at the same

time decrease the boiling time, and, secondly,
to provide a means whereby the heat and pres-
sure are better under the control of the work-
man and whereby the “‘relief” of the digester

tainty. In the first instance sulfite-digesters
now In common use are provided with one
central steam-pipe located at the lowest point
in the cone-shaped bottom of the digester for
the purpose of admitting the steam. With
this construction I have found by long ex-
perience that the boiling of the pulp is most
uncertain, sometimes coming off quickly and

very good in quality, while perhaps at the |

very next boiling the pulp would be a long

time coming off and of a very poor quality.

~In fact, each successive boiling might be dif-
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ferent both in time and quality of puip pro-
duced, varying all the way from very good to
This uncertainty has

extremely poor pulp. |
aiways been a source of embarrassment to

the pulp-makers, as the boiling of the pulp
18 a section across the plug of what I term
‘my ‘‘relief-nozzle.”

was entirely a matter of guesswork, every

puip-boiler having his own system, gained

only by long experience.
- 1t 18 for the purpose of more uniformly

‘*cooking” the pulp in the digester that I

havé made my present invention, and I have
found by experience that digesters provided
with my invention will uniformly turn out a

“better quality of pulpand in-a shorter period

50

‘gesters.now in common tise.

of time than the ordinary forms of sulfite-di-
The result ob-

tained is also due largely to my means of re-
lieving the digester, whereby the heat and

pressure are under better control, which is
the second object of my invention. -There
does not seem to have been a means of as-

‘certaining correctly the relief of sulfite-di-
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gesters up to the time of this invention, nor

have I been able to find any means hereto-

fore employed for controlling the heat and

pressure within the digester. With proper-
sized steam - nozzles suitably arranged the

- quantity of steam passing intothe digesteris -

the same for each and every ¢‘ cook,” which

steam passes in with steadiness and regular-
ity. Then when pressure on digesterreaches
the proper point the relief-nozzle comes into
use, and said nozzle being proportioned to the
capacity of digester controls the relief, thus
being able to maintain and regulate pressure
and heat at will. Inowing, therefore, that
the pulp willcookin a certain length of time,
it can be readily seen that a better and more
uniform quality of pulp ean be produced with
much more satisfaction and in a shorter pe-
riod of time. o

With these objects in view my invention
consists in the novel arrangement and loca-
tion of steam-nozzles in the bottom cone of
the digester and also in the novel arrange-
ment and construction of the nozzle on the

gester. -

My invention also consists in certain other

novel features of construction and combina-
tion of parts, which will be hereinafter fully
described and afterward specifically pointed
out in the appended claims. S
Referring to the accompanying drawings,

70

75

8o

‘relief-pipe which leads from the top of my di-

Figure 1 is an elevation of a pulp-digester.l

arranged in accordance with my invention.
Fig. 2 is a top plan view of the same. Fig. 3

It can Dbe also made in
other ways, but as shown and described is
preferable. Fig. 4 is a side elevation of my
relief-nozzle. Fig.5isa longitudinal section
through the same. Fig.6isanend view from
the left of thesame. I'ig.7isa cross-section
through the digester, the area within the same

‘which is covered by the steam-nozzles in the

cone of the digester being shown in dotted
lines. Ifig.8isa fragmentarysection through
the side of the digester and one of the steam-
nozzles. I'ig. 971s a top plan view of the top
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of digester.
steam-nozzle placed in steam-pipe supplying
steam at the bottom of the digester. Fig.11
I8 a section thmuwh the same. Ifig. 12 1s an
end view thereof.

Like numerals of reference indicate the

“same parts throughout the several figures.

10

“and 12.

20

1is a digester havmfr the usual cone- -shaped
bottom pmtlon 2.

3 is a steam-pipe leading to the bottom of
sald cone-shaped section, smd pipe having a
nozzle 4 just under the inlet-steam valve at
upper end thereof, as shown in Kigs. 10, 11,
The bore of said nozzle 4 i1s made
very much smaller in its outer end, as shown

at 5, this construction being for the purpose

of plmudmfr a constant and uniform flow of
steam, 1t being a well-known fact by physi-

cists thata properly-constructed nozzle under

uniform pressures will deliver exactly uni-

- form quantities of steam or gas.
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6 represents the steam-pipes which lead to

the side of the digester at points equidistant.

eircu‘m[‘erentially and near the top of the
cone-shaped portion, each of said pipes hav-
ing two inlets. These pipes can have one,
two, or more inlets into the digester. One,
or at the most two, is preferable, however, as
clearly shown in Fm' 1. Said pipes connect

to nozzles 7 in the shell of the digester, as |

shown in Fig. 8, said nozzles 7 bemﬂ' con-
stracted of acid leswtmfr bronze and extend-
ing entirely through the lining 8 of the di-
westel and a short distance beyo'nd In the
outer end of said nozzles I provide a plug 9,
threaded therein, said plaghaving a bore con-
siderably smaller than the bore Of the nozzle
proper, fora purpose above described. 1 con-
struct the plug with threads, so that it may be
removed,thusbeingable toregulate the size of
the steam-inlet. Thesteam-pipes3and Gare

connected by a pipe 10, of greater diameter,

- to the main pipe 11, and upon said pipe 10 I

provide a steam-ga ﬂ'e 12 ,as usual, for the pur-
pose of mdlcatmfr 1119 pressure of the incom-
ing steam.

Flgs 1 and 7 show elﬂ‘ht side nozzles, which

- are preferable for larﬂ'e digesters, said nozzles

<o

55

6o

tral nozzle 4 and steam -pipe 2.

and steam-pipes 6 bemo' smaller than the cen-

culated the area of the cross-section of the
digester, I have for purpose of illustration in
Flg 7 leldEd said area into nine imaginary
sections or zones, as shown in dotted circles,

thus showing clear] y the area covered by each |

nozzle. |
From the size and number of the nozz,le&
and the area of the digester I have calculated

the area which is covered by each of said noz-

zles, these calculations being unnecessary
here in a patentable sense. The removable

top 13 of the digester is provided with two re-
lief-pipes14. Whlle twoare not necessary,yet
they are preferable to one for a large diges-
ter, and which lead into the main 1*eheaf-p1pe
15, said relief - pipe being provided with a |
| eouplmrr 16, so that said top 15 of the diges-|

Fig. 10 is an elevation of the |

Having cal- ;

‘stand; hence the very g
an arranﬂ*ement which mll show just how the
relief is progressing.

683,129

ter may be removed in order to charge the
same. In the main relief-pipe 15 I plow*lde
my relief-nozzle 16’, which is shown in detail
in Figs. 3, 4, 5, and 6. Said relief-nozzle is

constructed of a hollow stem 17, having one

end externally threaded at 18 and the other

| end prouded with a flange 19 and a circular
recess 20 in the face theleof

Fitting snugly
into said eircular recess is a plug 1 having
a bore therein very much smaller than the
bore of the nozzle and relief-pipe, said bore
to be of size to suit capacity of digester.

22 is an mtemallv-tapel ing thr eaded collar

W]]IGh is provided with a ﬂdﬂ“‘@ 23 and a cir-

cular recess 24, similar to that jast described.

Between these flanges the plug 21 is inter-

posed, and said flanges are then firmly se-

cured together by any substantial means, but
preferably bybolts. (Notshown.) Saidcol-
lar 22 of the relief-nozzle is threaded over ono
section of the relief-pipe 15, while a collar 25
is employed to connect the other end of the
nozzle to the other section of the relief-pipe,
thus making a neat and substantial connec-
tion. Between said relief-nozzle and the
coupling 16 I provide on the relief-pipe a gage
26, and behind said nozzle I provide a cock
97 for the purpose of cutting off the relief
entirely.

Having thus described the several part% of
my mventlon its -operation is as follows:
When the digester is charged, the steam 1is
admitted therein through the central and side
nozzles and mixes with ligunor and chips,
heating same with uniform rapidity, which
heat ascends to the top of the digester.

I have described the method and advan-
tages of the side nozzles and will not dwell
upon them further.

The steam which heats the liquor and ¢hips,
making pressure at the same time, is relieved
through the top of the digester when the

‘proper pressure is reached bv means of the
relief-pipes 14, which are firmly secured in

sald top and whlch are provided with strain-

| ers (not shown) directly under said top for
‘the purpose of preventing the pulp from fill-
ing up and clogging the relief-pipes 14. The

rehef 18 very necessary, because 1f digester-
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pressure gets too high no more steam. can_get |

into the dige’stel and t‘he boiling comes to &
great 1mpo1tance of

The pressure of theincoming steam. can be

i seen by referring to the steam_—_ﬂ'aﬂ'e 12 on the
steam-pipe 10. The pressure from digester

in its passage through the relief-pipe 15 must
pass through the plug 21 in the relief-nozzle.

' The bore of said plug being very much smaller

than the bore of the rehef -pipe, said pressure

‘cannot pass through as quickly as it can enter -
therelief 14. There is consequentlyapressure

within said relief-pipe between the digester
and the relief-nozzle, and this pressure is in-
dicated by the gage 26, secured to said relief-
pipe in front of the relief-nozzle. This gage
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indicates the pressure within the relief-pipe,
or, 1n other words, indicates the relief of the
digester. I use a third gage communicating

with the inside of digester, as is customary

Lo ascertain pressure on digester. Itcan thus
be seen that certain fixed and uniform pres-
sture can under all circumstances and con-
ditions be maintained within the digester,
which fact makes it possible for the first time
to boil uniformly, and thus produce a pulp
in a definite time and of a uniform quality.
It might be well to state here that the

‘strainers at times become partially or com-

Dletely stopped up with pulp during the proc-
ess of boiling. The gage 26 between digester
and relief-nozzle 16 will then show less pres-
sure, thereby indicating thiscondition. With-
out my relief this difficulty cannot be known
with any degree of certainty. With my Sys-
tem of inlet and relief nozzle this clogging of
the strainers is reduced to a minimum, So
much so that it has become of unusual occur-
rence. IHeretofore there was no way of indi-
cating this; but by my relief arrangement I
can tell instantly the condition of the strain-
ers and regulate the pressure in the digester
aceordingly. It is thusobviousthat with my
invention I canm produce a pulp in a shorter
period of time and of a more uniform quality,

thus materially increasing the efficiency of

the digester, thereby tacilitating in a great
measure the manufacture of paper-pulp.

~ Having thus fully deseribed my invention,
I do not wish to be understood as limiting my-
self to the exact construction herein set forth,
as various slight changes might be made
therein by thoseskilled in the art which would

~ fall within the limit and scope of my inven-

40

tion,and I consider myself entitled

to all such
changes and modifications. |

F

What I elaim as new, and desire to secure

a

by Letters Patent of the United States, is—

1. In a digester, the combination of the
central steam -inlet nozzle, the side steam-

inlet nozzles located at points above central

nozzle, a gage to indicate the pressure of in- -

coming steam, a relief-pipe, a relief-nozzle
secured in said pipe, whereby the pressure
may be maintained within said relief-pipe,
and a gage to indicate said relief-pressure

{ substantially as described.

2. In a pulp-digester, the combinatilon with
the shell thereof, of a central steam-nozzle
having the bore of its outer end made smaller

‘than the bore of the nozzle proper, a series

of steam-nozzles located at points above said
central nozzle, hollow plugs secured in the
outer end of said latter nozzles, substantially
as described. | | -

3. Ina pulp-digester, the combination with ¢

the top thereof, of a relief-pipe suitably con-

nected thereto, a relief-nozzle secured in said

pipe, and means for determining the pressure
within said pipe, substantially as described.

4. Ina pulp-digester, the combination with
the top thereof, of a relief-pipe suitably con-
nected therewith, a collar having a flange

thereon, a stem having a flange thereon, a
plug interposed between the flanges of said

collar and stem, having smaller bore than
sald collar and stem, and a gage interposed
between said collar and digester, substan-
tlally as deseribed. |

In testimony whereof I affix my signature

in presence of two witnesses. |
WM. A. LUKE,

Witnesses:
THOS. LUKE,
L. J. LA MAR.
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