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To all whom it may concern:

Be it known that I, JouN HUGHES, of Sta-
pleton, Richmond county, New York, a citi-
zen of the United States, have invented an
Improved Process for the Manufacture of Sul-
phurie Acid,of which the following is a speci-
fication.

The object of my invention is to ntilize ther

heat of the burning sulphuar to vaporize the
water necessary to unite with the snlphurous
and nitric fumes to form the sulphuric acid,

and also to insure the more perfect mixture’

and union of the gases, and the more rapid
and perfect condensation of the acid in the
acid-chamber, thereby saving fuel and simpli-
fying the apparatus and the attendance, and
facilitating the production of the acid. To
these ends I pass the ot sulphurous and nitrie
fumes from the sulphur-furnace into a prelimi-
nary vaporizing and mixing conduit, where it
is projected against a supply of water, where-
by the hot fumes vaporize the water and unite
therewith to form sulphurie-acid vapor, and
thissulphurie-acid vapor isthence passed from
the vaporizing and mixing conduit into a
large chamber, where it is condensed.

My invention therefore consists, mainly, in
the improved process here outlined, as here-
inafter fully set forth.

In the annexed drawing the figure presents
a longitudinal section of an apparatus for car-
rying out my improved process. :

In this drawing, A indicates the sulphur-
furnace at one end of the apparatus, which is
presumed to be of the ordinary construction,
« being the hearth or ‘‘sole,’” on which the
burning sulphur b and the niter-pot ¢ are sup-
ported.

Bindicates the large chamber at the opposite
end of the apparatus, which chamber is pre-
sumed to be constructed in the usual manner
of sulphuric-acid chambers, being lined with
lead, as indicated at d, provided with one or
more man-holes, as at e, and with an outlet-
pipe, as at f, to counect to an exhauster, con-
denser, or draft-flne to insure a draft or circu-
lation in the chamber. A layer of weak sul-
phurie acid, g, is also placed on the floor of
the chamber,as usual; but no steam-pipes con-
nect to or discharge into the chamber, as is
usually the case. .

Now,é indicates the discharge-pipe from the
sulphur-furnace which conveys the sulphur-
ous and nitrie fumes therefrom; but this pipe,
instead of discharging into the acid-chamber
B, as usual, discharges into a preliminary va-
porizing and mixing trunk or conduit, D,
placed intermediate between the furnace and
the chamber, as shown. The furnace-pipe %
discharges directly into the initial end of the
conduit D, while the terminal end of the con-
duit discharges through the elbow-pipe s into
the chamber B at or about the middle thereof,
as shown. .

Ina practical apparatus I prefer to have the
conduit D about four feet square and fifty feet
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long, the chamber B being eighteen feet high, -

twenty-two feet wide, and one hundred feet
long, whilethe 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 proportionate capacity; but these dimen-
sions or proportions may of course be varied.
A water-supply pipe, k, discharges into the
conduit D uear the initial end thereof in front
of the mouth of .the furnace-pipe ¢, said wa-
ter-pipe proceceding from an elevated water-
tank, u, or other water-supply, and connect-
ing to a rose or spraying device, [, in the con-
duit, and being provided with a valve, m, so
that a shower or spray of water may be in-
jeeted into the conduit in fronb of the fur-
nace-pipe i, and across the stream of hof
gases issuing therefrom. The furnace-pipe i

opens into the conduit I some distance above ¢

the floor thereof,so as to allow a layer of water,
n, to accamulate on the floor thercof to the
depth of six or seven inches, as illustrated.
Near the terminal end of the condnit an
overflow-pipe, o, extends from the base of the
conduit, and discharges into the chamber B,
and is provided with a valve, p, which may
be so regulated as to allow the accumulated
water (which will eventually become weak
acid) to flow into the chamber at any rate de-
sired, nsually at such a-rate as will maintain
a constant level in the conduit. )

The general construction of the apparatus
having been now set forth, the operation will
be made apparent. The chamber B being
therefor connected by pipe f with the flueor
with a condenser or exhauster, so as to estab-
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lish a draft through the apparatus, the over-
flow-valve p is closed and. the water-valve m
is opened,so as to flood the bottom of the con-
duit and inject a spray of water into the con-
duit in advance of the furnace-pipe 7. The
sulphur-furnace A. is now started, so as to
produce the usualsulphurous andnitric fumes
in the ordinary manner, and these fumesin an
intensely hot state will then rise through the
pipe iand dischargeinto the conduit D, being
thus projected over and against the surface of
the water-layer #, and into and against the
water spray falling from the sprinkler 1.
The intense heat of the fumes will therefore
at once vaporize a large portion of the water
against which they are thus projected, there-
by forming steam, which, with the fumes,will
reverberate and flow along the conduit over
the water, and finally mix and chemically
unite to form sulphuric-acid vapor, part of
which will condense in the conduit and be-
come absorbed by the water n, while the ma-
jor part will enter the large chamber B and be
condensed therein in the usual manner, and
which acid, trickling down the sides of the

chamber, will accumulate in the base thereof,”

front which it may be removed for concentra-
tion as required. As soon as the apparatus
commences working, as desceribed,the valve p
is opened to the required extent to allow the
surplus liquid to flow into the acid-chamber.
The layer of liquid n will consist of nearly
pure water on the top andacid at the bottom,
as the acid formed in the conduit will gravi-
tate to the bottom of the water, where it will
be constantly removed through the pipe and
valve 0 p, s0 as to keep the water-level con-
stant, 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 acid in the cham-
ber B may be regulated as desired, and the
operation will be continuous, It is not ab-
solutely necessary that the water be supplied
in aspray into the conduit D across the orifice
of the pipe ¢, as it will suffice to keep up a
fresh supply in the conduit in any suitable
way and project the hot fumes against said
water; but the spray, as shown, is considered
much more efficient. The conduit D will be
lined with lead, and so constructed as to re-
sist the heat and corrosive action of the fumes
at the entering end; but the special construc-
tion of the apparatus does not concern my
present invention, as I have made the appa-
ratus the subject of a second application, in
which this construction is more elaborately
set forth. It maynow beseenthat by my im-
proved process 1 dispense entirely with the
use of the steam-boiler, and with the cost of
fuel and attendance therefor, and greatly sim-
plify the apparatus and the operation. As

the heat of the sulphur fumes generates steam
directly from the water against which it is

projected, and as the acid vapor is produced
in the preliminary vaporizing or mixing con-
duit before it reaches the chamber,the vapors
hence enter said chamber in a perfectly or
nearly perfectly mixed and combined condi-
tion, and at 2 much lower temperature than
usual, and-are therefore in a condition to be-
come rapidly and perfectly condensed. This
expedites the production of the acid, pre-
vents waste, and, what is of great impor-
tance, also prevents ¢ foul working’’ or ‘“sub-
liming”’ in the chamber, which occurs fre-
quently when the sulphur and nitric fumes
are discharged directly into the chamber in
connection with the steam-jets, as in the old
system, and which defect usually occurs from
a too-high temperature and an imperfect mix-
ture in the chamber, which eannot nor is not
likely to occur in my system; hence by this
improvement not only is the cost of materials
agd attendance reduced materially and pro-
duction facilitated and apparatus and opera-
tion simplified, but the chamber is also ren-
dered very durable by the prevention of foul
working, as above indicated, thereby pre-
senting many advantages for this mode of man-
ufacture.

I am aware of the system set forth in the
English patent of Sprengel, No. 3,189 of 1873,
and disclaim the same as distinet from my
invention, for in that case a spray of sul-
phuric acid is discharged in the acid-cham-
ber in proximity to the issue of the gases
from the sulphur-furnace for the purpose of
absorbing the oxides of nitrogen, and at the
same time water is dispersed by steam-jets
at different points in the chamber remote
from the issue of gases from the furnace.

What I claim is—

1. The processfor producing sulphuric acid,
congsisting in projecting the hot sulphur and
nitric fumes from the sulphur - furnace di-
rectly against a supply of freshliquid water,
and thereby vaporizing the water and causing
the vapor and.fames to mix to form sul-
phuric-acid vapor, and thenee condensing said
acid vapor.

2. The process described for making sul-
phurie acid, consisting in projecting the hot
sulphur and nitric fumes from the sulphur-
furnace directly against and through a spray
of water, and thereby vaporizing said water
and causing the same to unite with the fumes
to form the acid, and thence condensing said
acid vapor, substantially as set forth.

3. The process of making sulphuric acid
herein set forth, consisting in projecting the
hot sulphur and nitric fumes from the sul-
phur-furnace against a supply of water in an
intermediate vaporizing or mixing chamber,
and thence vaporizing said water and caus-
ing said vapor and fumes to mix or unite in
said intermediate chamber, and thence pass-
ing the acid mixture or vapor into a condens:
ing-chamber, substantially as herein shown
and described. ‘

4. The process of producing sulphuric acid
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herein seb forth, consisting in projecting the | over said water-bed, and finally discharging
hot sulpliur and nitrie fumes from the sul- | thesame into a condensing-chamber, substan-
phur-furnace into an infermediate vaporizing | tially as shown and deseribed.

and mixing chamber against and over a mass JOHN HUGHES.
of freshly-supplied water in a prolonged layer ‘Witnesses:
or bed, conducting the acid mixture thus pro- Jxo. . GAVIN,

duced in an elongated or extended passage Cras. M. HIGGINS.




