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UNITED STATES PATENT OFFICE.

FREDERIC J. FALDING, OF NEW YORK, N. Y.

832,771.

APPARATUS FOR MAKING SULFURIC ACID.

Specification of Letters Patent.  Patcented Aﬁg. 31,1909

Applicatidn filed December 31, 1908. Serial No. 470,189.

To all whom it.may concern:

Be it known that I, ¥reoeric J. Farpixng,
a citizen of the United Stales, residing at
New York, in the county of New York and
State of New:York, have invented certain,
new and useful Improvenients in Apparatus
for the Manufacture of Sulfuric Acid; and
T do hereby declare the following to be a
full, elear, and exact deseription 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 chamber proc-
ess of making sulfuric acid. In the manu-

facture of 2acid by this method, the materials

used are the folfowing :—1. SO, derived by
burning sulfur, by roasting pyrites or from
any other snitable source. 2. Oxids of nitro-
gen which are usually obtained from sodiom
nitrate. 3. Waler in the form of steam. 4.
Air, the nitrogen of which fakes no part n
the reactions involved and wust be confinn-
ously remgved, :

~The apparatus usually employed s, be-
sides the source of the sulfur gases, a Glover
tower into which the sulfur gases mixed
with air are first introduced, a zeties of lead
chambers in which the gases are introduced
after passing throngh the Glover tower and
in which, mixed with nitrugen oxids and
steam, the principal reaction takes place;

. and a Gay-Lussac tower from which the
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gases make their final exit. -\ series of

“these lead ehambers are generally employed,

the reaction in each hring quuditatively the
same but quantitatively different, the reac-
tion in the first ehamber usually being much
greater than in that of auy succeeding cham-
ber and the reaction in the last chamber the
Jeust. These lead chambers are commonly
made representing in their sections a longi-
tudinal fue; their individual length being
from 50 to 200 feet with a width of from

10 to 40 fect and a height varying from 6 to

40 feet. "The average cross section is from
20 to 30 feet wide and from 18 to 24 feet
high. ‘The relation of the width to the
height has generally been considered imma-
terial being more generally dictated by prob-
lems of mechanieal construetion rather than
vy any refayence to the effect of their dimen-
sions on fhe working of the chambers in
practical opeération. In fact it has gener-

ally Leén recognizedl that a plurality of lead
chambers has been necessary regardless of

the individual dimensions of each lead
chamber. : C

T have found in practice by the alteration
of the dimensions of the Yead chamber from
that commonly employed that T am able to
seetre an approxiumfely complete reaction

a single chamber results which have previ-
ously necessitated the use of two or wore
chambers in series. - I accomplish this re-
sult by increasing the height of the chamber
relative to its length and breadih so that in
wy improved chawber the beight is greater
than_the horizontal eross section in the pro-
portion of about 3 to 2 so that the beight
will be half as great again as the diameter
or cross section of the chamber.

strueted, no adequate opportunity is given
for the law of the conveetion of gases to
operate sn that gases in different puris of the
chamber are approximately at the sune
temperature and the process of manufactinre
being nedessarily a continnous one, the rases
are commonly drawn off {rom exch chumlx

“before the reaction is complete. - In oy i
"proved lead chmmber the hot emsos wsceind
by convection to the top of the chainhor,
whereas the lower zome of the chanibir is
relatively cold compared to the renction zuu
and the mixture of gases may be drawn off
from the bottom of the single chamber with
the reaction practically quantitatively com-
plete. As ghown in the drawings, the gazes
are introduced at the top of the chmnbes ain
are withdrawn from near the bottom of thy
same, though I do not consider it material
at what particular part of the chamber the
gases are introduced, 4s in & chamber of the
proper proportions the mixture of hot gases
and steam will- forin a hot reaction zone at
the top regardless.sf the point at which they
are introduced into the chamber.

Where I wish to incresse the capacity of

but these are not run in serfies with other
- chambers but each exists as a ‘cemplete unit
| for the production of sulfuric acid, each
 chamber taking its supply of gas from the

if more than one is employed, ave run
parallel and not in series. .

Figure 1 is a conventienal view in side
-elevation of « sulfuric acid plant embodying

“in a single lead chamber, so that T sceure in |
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vertical transverse section through the lead
chamber forming a patt of the sulfnric acid
plant and taken on the longest horizontal
axis. Fig. 3 is also a vertical transverse
sectional view of the lead chamber taken at
right angles to the plan of Fig. 2. ‘Fig. 4 is
a detail view showing the upper framing
and means for connecting the upper or rooi-
ing lead sheets to the supporting truss WOri.
Tig. 5 is a view:in detail of the means, for
supporting the roofing lead sheets taken at
right anglesto Fig. 4 Fig. G is a detail view
of n vertical seetion showing the means for
atinching the side sheets to the truss work,

Like characters of reference designate cor-

responding -parts < {h:roughout the several’

views. .

Tig. 1 of the druwings represents a plant
embodying my improved lead chamber, A
is the roaster. which is represented as the
source of the 80, employed. B represents
the Glover tower, throngh which the sulfur
gases in their npward pagsage serve to sepa-
tate from the acid running in the opposite
direction through same the nitrogen oxids
absorbed in the Gay-Lussac tower which will
}re hercinafter referred to. C represents my
improved. lead_chamber which 1s shown in
more detail in Figs. 2 to 6 inclusive showing

“the method by which the lead lining of tle

side and top of the tower is held place,
these means forming another novel featare
ot the form of lead chamber T employ. D
represents a cooling tower in which the gases
afier emerging from the lead chamber C arve
eooled preparatory to their passage into the
Gay-Lussac tower E. In_ this_ tower froe
nitrogen oxids are ahsorbed by the acid run-
ning through same, these nitrogen: oxids
being again liberated by the incoming sulfur
aases in the Glover tower.

Tt is to be understood that the conventional
plant shown at Fig. 1 does not represent a
complete producing plant_in all of its de-
tails and to be further understood that satl
Jlant is similar in_all principles of opera-
tion with an up-to-date sulfurc acid prodne-
ing plant and that the novelty of the present
invention resides in the lead chamber, both
as to its form, proporiions tnd manner of
construction.

As hereinbefore mentioned the lead cham-
ber shown at C in Fig.'1 is in the form of
tower, that is to say a chamber whose ver-
tical axis is greater than any horizontal axis
preferably in the preportion as above stated
of 3 to 2 although it is to be understood that
the invention is mot limited to such exuct
proportions. :

T construetion the lend chamber is sup-
ported by any approved forin of framing
which as here shown and preferably em-
ployed is of tru construction having tow-
ers or upright truss standards 10 of any
approved number and relating ore to the
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other and joibted on their upper extremi-
ties by means of horizontal trusses 11
which ~may be of substantial usual roof
truss construction. As shown in Figs. 2
and 3 the roof trusses 11 are arranged at
right angles to each other and of any ap-
proved number to support the roofing
lead sheets as hereinafter described. Ex-
{ending along: parallel with one axis of the
chamber here show as the longer axis are a
plurality of commercial metal beams 12
shown al Fig. 4 as composed of associated
angle irons, although the particular form of
such beams is immaterial. The beams 12
are supported from the roof truss by any
approved construction as the rods or hang-
ers 13, such beams 12 being spaced apart and
disposed in parallelism. Between the beams
12 and disposed at right angles thereto are
a plurality of other beams 14 here shown
also as composed of angle irons, although
the particular form of such beams is mma-
terial,  ‘The ends or extremitios of the beams
14 rest upon the outwardly extending {langes
of the beams 12 and hetween the component
wembers of the beams 14 are secured hangers
15 in any approved manner as by the use of
a washer 16 bearing upon the sdjacent edges
of the members of the bean 14 and with nuts
17 upon the ends of such hangers 15 bearing
upon the washers 16, The hangers 15 are
provided at thei Jower ends with hooks or
eyes 18 which embrace rods 19 which said
yods are incased in rolls 20 which are formed:
along the edges of lead strips 21. The lead
strips 21 have their lower e(ﬁ;es bent at right
angles irfcased to form portions 22 which are
secured to the top or rvofing lead sheets 23.
Tt will be noted that strips 21 and their sup-
porting hangers are spaced at intervals along
the lead sheets as shown at Figs. 2 and 3.
The side lead sheets 24 are suspended at
{heir upper edges from angles 25 adjacent
to the upper extremitics of the towers 10 and
running horizontal thercupon, the said edges
being turned fis at 26 to pass over the said
angles 25 and’ secured. thereon by strips of
washers 27 and holts and nuts 28.  Spaced
vertically along the nprights 10 are a plu-
rolity of other angles 29 to which the side
sheefs 24 are-also secured by means of lead
strips 30 secured to such sheets and similarly
passing over the angles 29 to which they are
secured in like manner te strips 27 and bolts
98 It will thus be seen that both the roof
sheets and the side sheets are suspended
practically clear of all obstruction and are
in contact with no surfaces except the com:
paratively narrow suspended strips 21 and
30 giving free aceess-to the atmosphere. of

the exterior surfaces of the lead sheets for

cooling purposes. It will further be noted
that the rl)em; lining, both top sheets and side
sheets contact with and are suspended only
by lead suspending means. .
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What I claim is:— o

1. fn an apparatus for the manufacture
of sulfuric acid the combination of a source
of sulfurous acid, 2. Glover tower, 2 lead
chamber having its vertical axis consider-
ably exceeding any horizontal axis, cooling
means for the reaction products and a Gay-
Lussae tower, as substantially deseribed.

2. In an apparatas for the manufacture
of sulfurie acid the combination of a source
of sulfurous acid, a Glover tower, a lead
chamber having its vertical axis in the pro-
portion of 3 to 2 for any horizontal axis,
cooling means Tor the reaction products and
g UGay-Lussac tower, as substantially des
seribed. .

3. In an apparstus for- the manufacture
of sulfuric acid a source of SO,, a Glover
tower, a Jead chamber having a height so far
exceeding its length and breadth so as to
alose relative zones of reaciion and inaction
{o Lo formed therein, cooling means for the

products of such reaction and a Gay-Tussae
tower, substantially as described.
4. In an apparatus for the manufacture 25
of sulfuric acid, a source of sulfurous acid,
a Glover tower, a lead chamber having its
vertical axis in the proportion of about 3 to
2 over any horizental axis and a Gay-Lussac
tower, as substantially described. 30
5. In an apparatus for the manufacture
of sulfuric acid, a lead chamber having its
vertical axis substantially in the proportion,
of 3 to 2 over any horizontal axis.

-6. In an apparatus for the manafaciure 35
of suifuric acil, a single lead chamber hav-
ing its vertical axis greater than any hori-
zontal axis. - .

Tn testimony whereof T affix my signatu

‘in presence of two witnesses.

FREDERIC J. FALDING.
Witnesses: :

" 1., L. MoRxiLL,
© Hueo Mock.
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