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To oll whom it may concern:

Be it known that I, JAMES BISIIOP a citizen of the

~ United States, residing at Carthage, in the county of
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Jefterson and State of New York, ‘have invented certain
new and useful Improvements in-Towers for Making

Bisulfite Liquor, of Whldl the fullnwmﬂ- i3 a spemﬁ-!

cation.

1'

- This invention relates £ 11111)101"9111@1'11‘_&, in tower
acid systems, designed for use in making blsulﬁte

liquor, which is employed extensively in C(mnectmn |
with the. mmmﬁwtmo of paper. |
The t{}WE’:I‘ and other systems heretofore employed |

for the pwdm‘tu m of bisulfite llquor or paper maker’s

‘acid, have invariably been of massive and. wmphmi ed

construction, the majority of which have been bllllL
and afterwards operated at a very g oreal cost.
The object of this invention is to provide an app;u :Ltuq

of the class which is simple and of comparatively

light and inexpensive construction, and wherein the
amount of labor required for, and the expense ol oper-

ating the system may be greatly reduced, as mmpﬂred |

with the older methods and appliances. |
The invention consists principally in pmwdm 3]
hollow wooden, tower or part, pwipmbly tubular in
form, of suitable diameter and height, and having a
clear or unobstructed interior for the rrrf*-mt{*r part of 1ts

length, or at least throughout the lﬂnn‘lh of each of a |

numbe}. of regularly ‘tl‘lMl“(’:d conipar tments disposed
one above the other.

The invention further consists in ﬁllmfr the mterlor_,
of the tank or tower with blocks of wood or other mate-
~rial, of such size and f:nm as will prevent close packing

- or clogging of the tower, the said blocks preferably
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45 lected in the form of acid and cnndmte{l thence to.

‘suitable storage tanks.
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consisting of a light material which will not waste
ot deteriorate during the making of the bisulfite liquor.
The invention further consists in providing suitable
piping for conducting lime-water to the top of the tower
and discharging it upoen the blocks, from whence it may
find 1ts-way lhr@uah the mass of loosely and irregularly
packed blocks to the bottom of the tower by means of
gravity, the- said blocks being disposed in the tower

“in such mahner as to wtfud the descent ov Huw ol the

lime-water, but not to allow it to accumulate in any
part of the tank except at the bottom, where it is col-

The invention further consists in provldmrr means ion
introducing the cooled fumes of burnt sulfur, or sulfur

dioxid gas in a suitable manner at or near the bottom

of the tower from whence it may rise or be forced
‘upwardly through the bafile- blocks to the top of the
“tower, in such manner that the greater portion or all

of the gas in *xscendmg, as described will becﬁme-_,'

tower as shown, for the purpose of suppmtnw the

I absorbed or taken up hy the deseendnw hme water

and thereby convert the la,tt er 111t0 blslllﬁfe llqu{n or 95

paper maker’s acid, - . | |
The invention futther ccmsmts in pmwdmg geries of

orates and disposing them tr J,HSVL—‘Ih{*].y through the.

wooden blocks. |

A further feature consists in pmmdmg a series of
manholes or like openings cut through the wall of the.
tower at intervals between the top and bottom, for use

60

in inscrting and removing the blocks, and a further

featme consists - 1n prowdmg means for ureatmg a 65
drait to assist the gas inits ascent through the tower,

- and also for carrying off the 11__11115-:@@1‘ oas at the top of the

tower.. | .
Other features "1,11(1 parts of the uwmlmn wiil be

understood from the detadl di“-at"‘llp’llﬂll which follows, 70

and by reference to the accompanying drawing, which -
forms a part of this specification, and in which—
FFipure 1 is an elevation and part section of my acid
tt}'WUl* showing the construction and arrangement of the
priucipal parts. Tig. 2 is a detail view of the lime-
water discharge pipes located in the top ol the tower.
Fig. 3 is a horizontal section substantially on the lme
3—3 of I'ig. 1, showing location and %11ange1uent of one
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tier of the w {J{]d en grates.

bumlm characters-of reference are qsswned to corre- 80
sponding parts throuﬂhout the several views.

In the drawing, 2 represents my tower complete,
which is pre Umbly constructed tubular in form, of

_wooden staves or iike timbers of suitable dimensions,
“and i$ provided with a tight fitting wood bottom and an 85

open top. The tower rests upon a foundation 3, which
may. be made ut rock, conerete or other suliable mate-

‘rial,

4 1{‘-1}1 esents a series of metallic bands or hoops. which
surround and lnnd the tower at intervals throughout its 90
length. | | r

5 represents a wooden roof or covering which is pwl-

~erably disposed on top of the tower in a manner to per-

mit a person attending the plant to have aceess to the
interior of the tower unumdmtelv beneath the rool, by 95
entering tlll‘()uﬂ'h the spaces or Up&‘ﬂlll“‘h formed by

“pumber of extended staves or timbers 3 upon whicl

the roof rests. The openings between. the extended
staves & may be closed by means of swinging or other

movable doors (Ill)t shown) in order to prevent the es- 100 -

cape of gae except through the means hereinaiter de-

“geribed.

6 represents a series of wmden or nthvr hﬂrht blocks or
parts used for filling the hollow space instde the tower,
for the purpose of retarding the downward tlow of the 105
lime-waterand also the upward flow ol the gas unp!eyed
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in making the bisulfite liquor.  These blocks may he
of any suitable form and size, but preferably should be

“cut square or in irregular ehepee, 80 as not to permit of

their becoming too closely packed and thus prevent

liquid or gas from having a free progress through the

tower. The blocks 6 mey he  prepar ed frony any variety
of sound wood. -

7 represents a series of grates or grate-hars, preferably
comprising stout timbers of suitable size and strerigth

to sustain the weight of the blocks 6 which: rest upon
them. These grates are preferably made long enough

~ to pass through the tower and project somne distance out- |

wardly beyond the opposite walls, and they should be
dispobed close enough to prevent any of the blocks 6

- from dropping through. One set of grates, as indicated
by the full lines in Fig. 1 might answer the purposesof a
system of the class, but I prefer to employ a number of
_such sets or tiers of grates and dispose them at regular

intervals between the bottom and top of the ‘tower as
indicated by the full and dotted lines in Fig. 1. Un-
der the latter comstruction, the weight of the ‘entire
mass of filter-blocks, meteed of being horne by the bot-
tom grates alone, may be divided between the several
tiersof grates, nelther of which would be subjected to a

very great load, and in such case the grates could be

made from timbers of lighter dimensions.
' 8 represents a number of manholes or openings, pref-

erably circular in form, two of which are shown for each

- slibdivision or section occurring between the grated
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floors 7. These manholes are preferably located, one

‘near the grates to be used for removing the blocks 6, and

the other near the upper end of each compartment or
section,.for use in inserting the blocks. Fach manhole
13 preﬂded with a tight fitting door 8, preferably sup-
ported by hinges 9, and held in closed. poemen by a
suitable latch or eetch 10.

15 represents a lime-water pipe of snitable size, capa-
ble of heing connected- at its ]e_wer end with a source of

- lime-water supply and a force-pump, and then extend-

40

ing the full length 'of the tower and terminating under
the roof, at a point.directly over the center of the tower,

- where by means of ‘a cross-connection -13, the lime-

- 14, and distributed over the filter-blocks 6 in an even

45
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water may be discharged from several arms or nozzles

and steady flow. _
15 represents a valve connccted with pipe 12
contt olling the flow of the lime-water.

The lime- -water, or nulk of lime, is first prepaved in
another portion of the plant to the proper consisiency,

. for

and then forced upwards through pipe 12, by means of

a pump or like agent, and as this llquul 13 compara-
fively thin—about the consistency of skimmed mitk—

~ when dischatged upon the blocks at the top of the tank,

bb

it will readily flow or course downwardly over and

through the blocks till it reaches the hollow compart-
“ment 16, ]eceted at the bottoin of the tower heneath.

" the lewel set of grates, where it is collected in the form

60"

of bisulfite liquor or acid.  Owing to the great length of
the tower and the large number of blocks ¢ which All the
grate tube 1n irregular order, considerable time will be
required for the lime-water to make the full descent.

. Bisulfite liquor, or acid, is produced by a simple
chemical process, which consists of saturating or im-

864,881

ward threugh the blocks mth eulfur dioxid gas; or the 65

cooled fumes of burnt sulfur, ‘which is applied to the
tower at a convenient point belew the lower tier of

t grates by means of a pipe 17, which" may be; secured

at its inner end to the wall ef the. tower by ‘any suit- __

able connection, the outer end of &aid pipe adepted
The sulfur gas ‘or

to connect with a sulfur burner.
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fumes after having been cooled " &s required, flows

through pipe 17 into and upwards through the tower

fellewmg the tortuous passages or interstices between_ .

and around the blocks 6. ‘In.its. ascent through the
tower the greater pertlen of the gas will become ab-

sorbed by the lime-water and -any residue will be car- -

ried off above the roof 5 by means pf a suitable chim-
ney or pipe 19, which is also preferably. made of wood,
and connected with the hollow"tower at a point 20, a

short distance below the upper surface of the meee of
blocks 6, where a suitable opening is fermed in the
wall of the tower to receive it. P1pe 19 is provided
with a cap 21 to prevent snow and rain from entering
the same. The sulfur gas employed in making the

acid 1s preferably admitted to the tower under its own

pressure, and in order to create a proper draft to in-
duce its upward flow through the towe1, obstructed as
described by the wet blocks 6, a steam pipe 23 is pro-
vided. This pipe may be connected at its lower end in
any suitable manner with a source of steam pressure,

75

80

and it-then extends upwardly alongside the tower, as

shown, where the upper end enters the gas chimney
19, and terminates above the point where the chimney-
pipe connects with the tower. By this arrangement of
pipe 23, when a jet of steam is discharged in the chim-
ney it WJII draw the gas, siphon-like, upwardly through
the tower. A valve 24 is eonneeted with pipe 23 near
1ts lower end, for use in regulating the draft in the tower.
At a convenient pemt preferebly near the botton,

an acid discharge pipe 25 is connected with the eud
compartment 16 by passing through an opening in the
wall of the tower. 1
tended to connect in a suitable manner with a con-
ductor leadihg to tanks in which the acid is stored.

Still another opening, a clean-out hole .27, is provided
and preierably placed on a level with the bottom floor

of the toweér, and is provided with suitable gpout and

cap for opening and closing the same. This part is em-
ployed for discharging or carrying off any refuse, such

as sand and other matter, which may accumulate in the
bottom of the tank from time to iime, and for getting
rid of the water at times when the tower is being washed
out. A manhole similar to those hereinbefore de-
scribed is provided for the acid compartntent 16, to

pemut access to the inside fer eleenmg out or repairing

the same. , .

Heretofore, in many ef the acid plants, raw 11n1e-
etenee coarsely broken, are packed in the towers, and
water is discharged over the rocks at the top, and the
sulfur gas enters at the bottom of the towers. In all
these systems, the towers must be built very heavy

and strong, to withstand the great weight of the heavy

rocks, and as the lime-rock wears away by the action
of the water and gas which converls it into acid ihe
towers must be refilled. This operation entails a great
deal of expense and hard work, besides occasioning a

pregnatmg the hme-weter s it drips or trickles down- | considerable loss of production while the towers are eut

The outer end of this pipe is in- .
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of service. Frequently these rock-filled towers be-.
come clogged up because of the slaking or disintegrat--
ing of the limestone, and they must be emptied and
cleaned mit,_'which results in additional delay and ex-
pense. By the employment of my improved s}fsteiﬁ, -
ost of the difficulties and expense referred to are en-.

tirely obviated. The wooden biocks which 1 employ

instead of limestone need to be newly installed but
once in several years. They ave light and - easily and.
cheaply supplied and handled, and a great saving in the
costof the towers in the first instance may be effected,
* because lighter material may be employed in the struc-

ture, and the wotk of making the acid need not be sus-
pended, except at long intervals, when the towers re-
quire washing-out, or the blocks renewing. = .

In practice my towers will be built about ﬁne hun-
dyed feet in height and from four to eight feet in di-

ameter, and preferably constructed entirely of wood,

 except the metallic bands which hold the staves in
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bafile-blocks 6. |
its downward course trickling through the nuUmMerous |
interstices between the wooden blocks. At the same

‘place, and the towers throughout are intended to be

air and water tight. Generally five or SiX towers are

erected side by side in plants of any considerable size.

To operate my system, the lime-water 18 firal pre-

12 and discharged through the several nozzles 14 N0
the upper open-end of the tower, where 1t falls upon the
From this point the lime-water b eEins

time the lime-water is turned on, & suitable supply
of sulfur dioxid gas is ad mitted to the lower part of

the tank and gﬂ(m"‘ed or compelled to. filter upwardly

through the mass of blocks, and while ascending this
gas comes in contact with the descending lime-water,

-which takes up .or absorbs a suﬂicie'ntmquantity of the
‘gas to convert the liquid lime into acid, and the latter
‘drips or flows into the chamber 16 at bottom of tower

and is then ready for use. o | |
It is obvious that some changes or modifications in-
the parts of my. system may he made, without depart-
-ing from the spirit of my invention, and I therefore do

not restrict myseli to the precise construction and ar-
rangement as shown and described.

‘top of said tower

a

. Having thug deséribed w0y iﬁve’tt‘lti{}ﬁ,' what 1 claim

as new and desice to secure by lLetters Patent, 15—

1. A towexr ior MaKing bisulfite liguor, comprising a’
tubular wooden tower divided into corapartments disposed

one above the other and separaied by grated Hoovs, and
having an acid chamber peneath the lewermost grated
fioor, a plurality of wooden baffie-biocks dispoged irregu-
farly in each of said-compartments and-supported by said

“floors, a pipe Iextemji_ng to the fop of satd tower gdapted
. to connect at its lower end with

a source of lime-watay

45

supply, its upper end arranged to digcharge lime-watay

upon the baffie-blocks of the uppermost eomparimens,

‘means for admitting a supply of ﬂulfur—dioxiud gaa 1o the
lower portion of said tower, a steam actuated siphon o

force said gas upwardly through said tower and between

and around said baffle-blocks, and means for inserting
‘and removing said baffle-blocks from each of said com-

partments separately, substantially as described.
9 A tower for making bisulfite liguor, compriging a

tubular wooden tower or tank divided by means of Wwooden
zrates into a number of compartments arranged one above

the other, the lower end of said tower being tightly closed,

" the upper end thereof being open, a pipe adapted to dis-

oharge a volume of lime-water into the open end of said
tower, 2 plurality of wooden blocks filling the upper por-
tion of said tower adapted to baffle or retard the flow of
aatd lime-water downwardly through said tower, 2 series

_ | _ of grates to hold said blocks in pl;lce, a pipe, one end of
pared and tested, and then jorced upwards through Dipe

which is adapted to connect with a source of gas supply,
e other end connecting with the interior. of said tower
peneath said blocks, means for drawing sulfur gas up-
wardly through the mass of blocks in a manner to effect
the absorption of said gas Dy sald lime-water as the latier
descends through said tower, and meanps for collecting an
acid 1'e51111:i'11g from the commingling of said limewater and
caid sulfur gas in the hottom of said tower, substantially
as described.’ o I B

5° A tower for making bigulfite ' liguor, comprising !
wooden tower, a series ol haffie-blocks {illing the interior
of said tower,
and having a series of discharge nozzies
connected thereto, . sulfur gas supply pipe entering the
lower portion of said tower beneath sald baflle-blocks, and
n series of manholes provided with tight fitting doors

disposed at intervals hetween the bottom and top of.said.

tower, substantially as described. .
In testimony whereof 1 affix my signature in presence of

two witnesses,

JAMES BISHOP.

Witnesses S
Anmitunr L., CHAPMAN,
I[Tarry DE WALLACE.

a lime-water supply pipe extending to the .
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