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UNITED STATES

PatenT OFFICE.

- OSCAR H. ELIEL, OF LASALLE ILLINOIS.

APPARATUS FOR THE MANUFACTURE OF SULFURIC ACID

'SPECIFICATION forming part of Letters Pa,tent No. 725,427, da,ted Aprll 14 1903
Apphcn.t.mn ﬁled Septemher 24, 1902, Sarlal No 124, 622 (Nu model.>

To all whom it m‘ay CONCETIL:

Be it known that I, OSCAR H. ELIEL, of La-
salle, in the State of Illinois, have invented

certain new and useful Improvements in Ap-

paratus for the Manufacture of Sulfuric Acid, |

of which the following is a specification.
- The invention relates to the construction

of a concentrating and denitrating tower and

to the a,pphuamon of the same to the sulfur-
burners and acid-chamber. .
As now constructed the demtmtmﬂ'—towel
comprises a single large flue with {Tl&zed tile
or other acid-pr 0of material with: mtersmces

through which the acids trickle and the 02808

ascend. The sulfur-burner is connected: Wltrh

the bottom of the tower and the acid-cham-

ber with the top,and the acids to bedenitrated

 are introduced at the top. Thus constructed
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and a,rmnﬂ'ed the tower cannot work to the

best advantawe ‘When the amount of sulfur
burned is less than enough to utilize the nor- |.

mal eapacity of the tower, the ascending

gases do not meet with the required resist.

ance therein and denitration is correspond-

ingly reduced and the temperature in the
The ascending gases being
lighter than air meet with mopmtlonately
gredter aerial resistance in the finer than in.

the coarser interstices of the filling, and con- |
“showing a like view of another detached part.

tower decreased.

sequently are diverted to the .coarser ones,

thus leaving large portions of the filling-sur-|
“a branched flue leadlnﬂ‘ from the burner to

‘the. sectional tower C, a b:a,nch B’ of the flue
running to each tower-section, and D a flue

faces unused when the toweris running at
full capacity. ~ The SO, unites with oxidizing

compounds, and the heat of the a,bcendlnﬂ*_

‘gases is so great that all of the nitrogen com- |
- tower-sections and connecting with the acid-

Itis contemplated that the cham-
ber shall have the usual
Gay—Lussac tower, which is notillustrated, as

‘the invention rel&tes entirely to the construc-

‘tion,relativearrangement,and manner of con-

poundsor oxidizing agents.are taken upin the |

upper portion of the tower and carried up- and

out to the acid-chamber, so that no denitra-
tion of acid can take plaee in the lower portion.:

The object of my improvements is to pro-
vide a construction and arrangement ot the

denitrating - tower which will obviate these
defects in the operation. To obviate the

first d1ﬁcu1ty, I propose to provide a sectional |

tower comprising a plurality of independent
tower-flues having separate connection with
the burner aund acld chamber, so that when

less than the normal amount of sulfur is

burned one or more of the tower-flues can be
shut off, leaving others to run at their normal
capacity. For the second and third of the
above - mentioned dlfﬁcultles I reverse the

chamber.

“tion.

[ conneetwns of the tower with the burner a,nd'_

chamber or connect the burner with the top
of the tower and force the sulfurous gases

down throuo'h ‘the tower instead of up and

connect the bottom of the tower with the acid-
By this means the proportwnate]v
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agreater aerial resistance in the finest inter-

stices of -the tower-filling is matemal]} re-
duced and the. entlre__ﬁllmﬂ-surfaee is more

- | perfectly utilized. The nitrogen compounds

and the oxidizing agents are introduced at
the top of thetower and carried down through

the tower with the sulfurous gases, s0 as to

be present therewith for oxidizing, denitrat-

ing, and concentrating purposes throughout
the entire length of the tower. :

I. propose, fur'ther to provide means f01
spraying instead of showermw the acids to be
denitrated. and eoneennrated into the top of

the tower.
I have.-attained these ohJeets by the tower
constructed and arr anged as illustrated in the

accompanying drawm‘fs in which—

Figure 1 is a top or plan view of that por-

tlon of the apparatus containing my inven-
Fig. 2isa fragment of an enlamed ver-
tical %eemon taken on a plane at the line 2 2
-of Fig. 1.

Flg J is a detail showing a de-
bached pa rt in plan view. Fig. 4 is a detail

bo.
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~ Im the drawings, A is the sulfur-burner; B, '

havmg a branch leading from each of the

ehamberE
connection with a

nectlon of -the demtrahmrr and concenbmtmw
tower with the burners and acid-chamber.

o]

95
As shown in the present instance, the tower

C is made in three independent sections ar-

ranged in a triangle. at the base, aithough

any plurality greater or less can be used 130' |

suit each individual case. These sections
may be made of thirty-six-inch glazed sewer-
tiling or any suitable material 1:0 withstand

100

the action of the acid ,Jhaving a filling of glazed
brick or other common filling material laid 1n
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the usual fashion. Kach tower-section rests
in a basin ¢ for collecting and draining off
the acid therefrom. In the bottom of each
section is first laid a disk, brick, or plate ¢/,
having recesses ¢*in its edges. On this sup-
porting-bricks ¢® are set up on end with 1n-
tervening spaces, and upon the bricks a per-
forated clay plate or disk ¢* is placed to sup-
port the tile-filling C'. Near the bottom the
tower is provided with holes ¢® below the acid-
line and corresponding with the recessesc” for
allowing the acid to pass out of the tower-sec-
tion 1nto the basin c.

The top of each section of the tower 1s pro-
vided with a cover C?, which fits in gas-tight,
and is provided with a liquid seal a at the
center, which will overflow inside and allow
the nitrated acids poured in through 4 pipe
o' to pass into the towers, but prevent the es-
cape of gas from the same. DBelow the cover
is an acid-separator C® in each section of the
tower, comprising a perforated plate set with
numerous tubes, having nozzles at their lower

end for dividing the ingoing acid into nu- |

merous small streams. The separators are
placed just above the entrance of the lues B’
from the sulfur-burner, so that the ingoing
acids are showered into the sulfurous gases
coming from the burners.

Another way of introducing the acids to be |

denitrated and concentrated is provided by a
pipe B? which connects with the acid-supply
(not shown) and enters through the flue B’,
whereiln it is bent forward to theentrance-ap-
erture of the tower-section, and is provided
with a spray-nozzle b, by which the .ingoing
acids forced in under suitable presstire are
divided into very fine particles, and thereby
broughtin better contact with the gases, caus-
ing quicker action. The acids will also be
better carried along with the gases passing
down through the tower. The downdraft
through the tower may be produced by suec-
tion at the bottom effected by any well-known
means. D’is a fan or blower in the flue D,

‘whereby the downdraft through the tower is
produced in this instance and the regular
draft through the system is maintained. The
several branches B’ of the flue B are provided
at each tower with a valve 0, whereby any
one or more of the tower-sections may be shut ,

725,427

off or cutoutof the system when less than the

full amount of sulfur is being burned or for

repairing the tower section by section with-

out stopping the entire plant. | o
Each separate section of the tower individ-

ually attains the results of more perfectly
utilizing all the filling-surfaces and of deni-
trating and concentrating the acid throughout
the entire height of the tower by reason of the

downward movement of all the reacting gases, |

compounds, or elements involved. |

What I claim is—

1. In an apparatus of the class deseribed a
denitrating and concentrating tower compris-
ing a plurality of independent filled sections,
in combination with the sulfar-burner and
acid-chamber, valved flues severally connect-
ing the top of the tower with thesulfur-burner,
and valved flues severally connecting the bot-
tom of the tower with the acid-chamber sub-
stantially as specified. -

2. In an apparatus of the class described a
denitrating and concentrating tower, in com-
bination with the sulfur-burner, a flue from
the burner connected with the top of the de-
nitrating and concentrating tower whereby
the sulfurous gases are introduced into the
tower at the top, and means for producing a
downdraft through the tower as specified.

‘3. In an apparatus of the class described a
denitrating and concentrating tower, 1n coms-
bination with the sulfur-burner, a flue from
the burner communicating with the denitrat-
ing and concentrating tower above the filling
therein, a flue from the tower connected be-
low the filling and communicating with the
acid - chamber, and means for producing a
downdraft through the tower as specified.

4. In an apparatus of the class described a
denitrating and concentrating tower provided
with a closed top in combination with the sul-
far-burner, a flue from the burner communi-
cating with the tower above the filling, and a
pipe entering the denitrating and concentrat-
ing tower over the filling and provided with &
spray-nozzle as specified. |

OSCAR H. ELIEL.

Witnesses:
CONRAD J. REINHARD,

JOHN T. HOAG.
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