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To all whom it may concermn:

Be it known that I, JoBEN HUGHES, of Sta-
pleton, Richmond county, New York have
invented an Improved Apparatus for the Man-
ufacture of Sulphuric Acid, of which the fol-
lowing is a specification.

The object of my invention is to provide a

sulphuric-acid apparatus in which the heat of

the burning sulphur will be utilized to vapor-
ize the water necessary to combine with the
sulphur and niter fumes to form the acid, and
in which a more perfect mixture of the g&ses,
and more rapid condensation will be insured,

thereby simplifying the apparatus and reduc-
ing cost of manufacture. To these ends I ar-
range the sulphur-furnace to discharge its
fumes into an intermediate mixing-chamber
or elongated conduit flooded with water.to a
certain depth, and into which a water-spray
18 Injected, the fumes being projected or im-
pinged against the spray or the body of water,
or both, whereby the water is vaporized by the
hot fumes, forming steam to unite with the
fumes, which union takes place in the passage
of the gas over the water in said cohduit, thus

producing sulphuric-acid vapor, which is then

passed into a condensing-chamber into which
the conduit discharges Where sald vapors rap-
1dly condense.

My invention, therefore consists in the fea-
tures here outlmed and also in the special

combination and arlanﬂ'ement of parts, as

hereinafter fully set forth.
In the drawings annexed, Figure 1 presents

a longitudinal section of my improved sulphu-

ric-acid apparatus. Fig. 2isanenlarged frag-
mentary section at the initial end of the vapor-
1z1ng or mixing chamber or conduit, where the
sulphur-furnace discharges therein against the
water-spray. Fig. 3 is a cross-section of the
conduit on line z 2.

In the drawings, A indicates the sulphur-
furnace at one end of the apparatus, which is
presumed to be of the ordinary construction,
a being the hearth or ‘‘sole,”” in which the
burning sulphur b and the niter- -pot-¢ are sup-

| ported

B indicates the large chamber ab the oppo-
site end of the apparatus, which chamber is
presumed to be constructed in the usual man-
ner of sulphurie-acid chambers, being lined

]

|

| one or more man-holes, as at ¢, and with an

outlet-pipe, as at f, to connect to an exhauster,
condenser, or draft-flue, to Insure a draft or
circulation in the chamber. A layer of weak
sulphurie acid, g, is also placed on the floor
of the chambel as usual, but no steam-pipes
connect to or dlscharcre into the chamber, as
1S usually the case.

Now, ¢ indicates the discharge-pipe from
thesulphm -furnace,whichconveysthesulphur
and nitric fumes theré"from but this pipe, in-
stead of discharging into the acid-chamber B,
as usual, discharges into a preliminary v&pm-
1zZIng and mixing trunk or conduit, D, placed
intermediate between the furnace and the
chamber, as shown. The furnace-pipe ¢ dis-
charges d1reet1y into the initial end of the con-

duit D, while the terminal end of the conduit

dlscharges through the elbow-pipe s into the

chamber B, at or about the middle themof aS
shown.

In a practical apparatus I prefer to have
the conduit D about four feet square and fifty
feet long, the chamber B being eighteen feet
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high, twenty-two feet wide, and one hundred

feet long, while the pipe 7 is about eighteen
inches in diameter and the pipe s about two
feet in diameter, the furnace A being made, of
course, of propmtwnate capacity; but these
dimensions or proportions may of course be
varied.

A water-supply pipe, &, discharges info the

conduit D,near the initial end thereof,in front

of -the mouth of the furnace-pipe ¢,sa1d water-
pipe proceeding from an elevated water-tank,

‘u, or other water-supply, and connecting to a

rose or spraying device, 7, in the conduit, and
being provided with a valve, m, so that
shower or spray of water may be injected into
the eonduitin front of the furnace-pipe i, and
across the stream of hot gases issuing there-
from. The furnace-pipe ¢ opensinto the con-
duit D, some distance above the floor thereof,
so as to allow alayer of water,n,toaccumulate

| on the floor thereof to the depth of six or
| seven inches, as illustrated. Near the termi-

nal end of the conduit anoverflow-pipe, o, ex-

tends from the base of the conduit, and "dis-
charges into the chamber B, and is provided
with a valve, p, which may be 50 regulated as
to allow the accumulated water (which will

with lead, as indicated at d, provided with | eventually become weak acid) to flow into the
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| everthe furnace-pipe and is clamped gas-tight
about the same by the split clamping-ring q 70 = =
| and its bolt ¢/, as shown by fall and dotted 00
| Iines in IMigs. 2 and 3, an asbestus packingbe- -
| ing introdueced between theneck and the pipe. -

{ rosive action of the fumes. = The top andsides
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quired.

As soon as the apparatus commences work-
ing, as described, the valve p is opened to the
required extent, to allow the surplus liquid to
flow into the acid-chamber. The layer of lig-
uid » will consist of nearly-pure water on the
top and acid at the bottom, as the acid formed
in the conduit will gravitate to the bottom of
the water, where it will be constantly removed
through the pipe and valve o p, so as to keep
the water-lever constant, or nearly so. If on
testing the acid which is being condensed in
the chamber A it is found below the correct
density, then the flow of water at the valve m
may be reduced, so that by regulating said
valve m, and also the valve p, and urging the
furnace A more or less, the production of the
acld in the chamber B may be regulated as de-
sired, and the operation will be continuous.

1t is not absolutely necessary that the water
be supplied in a sprayinto the conduit D across
the orifice of the pipe ¢, as it will suffice to

‘keep up a fresh supply in the conduit in any

sultable way and project the hot fumes against
sald water; but the spray, as shown, is con-
sidered much more efficient.

The furnace-pipe ¢ is preferably made of
cast-iron, lined with fire-brick 4, and this pipe
passes with a right-angled bend or elbow di-
rectly ito the end of the conduit D.

| tile eross - bars T, which are: dmpped 1111; SEEEEEE R
| notched bosses: on the face of the tiles 6 6.

| and 'its seale projecting on the exterior, indi-: 1

cates the temperature in the conduit.
1t may now be observedthat myimproved ap-

paratus dispenses entirely with the use of the 105
steam-boiler heretofore employed, and there-
fore with the cost of fuel and attendance there-
for. It may also be noted that as the heat of
the sulphur fumes generates steam directly
from the water against which they are pro-
jected, and as the acid vapor is produced in
the preliminary vaporizing or mixing conduit
before it reaches the acid-chamber, the vapors
hence enter said chamber in a perfectly mixed
or combined condition, and at a much lower
temperature than usual, and are therefore in g,
condition to become rapidly and perfectly con-
densed. Thisexpedites the production of the
acid and prevents waste, and it also subjects
the acid-chamber to less strain, renders it more
durable, and prevents ‘‘foul working’’ or ‘‘sub-
liming’’ in the chamber. Such foul working
usually occurs from a too-high temperature in
the chamber and an imperfect mixture of the
gases, which occurs frequently in the old sys-
tem where the sulphur-fumes are discharged
directly into the chamber in connection with
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jets of steam, but which is not likely to occur

In my apparatus, for the reasons stated.

My invention has, therefore, the advantages
of simplifying the apparatus and attendance,
reducing cost of manufacture, and expediting

The conduit D is made of a wood casing, », | production, which thus presents a material im-
with a lead lining, ¥, and the lining at the end | provement in the art.
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In this Nap'phcation I limit my claims to the
apparatus 1llustrated, having made the process
herein disclosed the subject of a separate ap-

plication, patented as No. 345,140, July 6, 1886.

‘W hat I claim as my invention 18—

1. An improved sulphurie-acid apparatus,
formed by the combination,with the sulphur-
furnace, of an intermediate vaporizing or mix-
ing chamber, a source of fresh water discharg-

ing into the same, a pipe or flue extending

from the sulphur-furnace and discharging into
sald echamberand arranged to projectits fumes
against the water-supply therein, and -a con-

densing - chamber into which said mixing-

chamber discharges, substantially as shown
and described.

2. The combination,with the furnace A and
acid-chamber B, of the intermediate conduit
D, with a w&ter-duct, k, discharging into said
conduit, the furnace-pipe 4, discharging into
the initial end of said conduit over or against
the water supplied thereto, and with the ter-
minal end of said conduit discharging into the

“chamber B, substanti&l]y as shown .and de-
‘scribed. |

3. The combination, with the sulphur-fur-
nace A, of the vaporlzmg chamber or conduit;
D, a Water-spraying device, !, discharging

therein, 2 source of water connected to said

device, and furnace pipe or flue ¢, discharging 3o
into the conduit in proximity to said spraying
device, and a condensing-chamber into which
said condmt discharges, substantially as set
forth.

4. The combmatwn with furnace A a,nd 35

chamber B, of the condmb D, connected at one

end with the furnace and at the other end with
the chamber, and constructed to hold a layer

of water in the base thereof, with a source of
water discharging into said conduit, and a 40
regulable outflow for said water from said
condmt whereby the water-level may be main-
tained uniform therein, or nearly so. -

5. The combination, with furnace A and
chamber B, and conduit D extending between 43
the two, of water-duct k, discharging into said
conduit, and regulable outflow o p, discharging
from said conduit into said chamber.

6. The combination, with the sulphur-fur-
nace A and condensing-chamber B, of the va- 50
porizing and mixing condulf D and furnace-
pipe 4, discharging into the initial end of said
condmt and acid and fire proof lining 3 5 6,
at the 1n1t1a1 end of said conduit.
 JOHN HUGHES.

Wltnesses
JNO. E. GAVIN,
Cuas. M. HIGGINS




	Drawings
	Front Page
	Specification
	Claims

