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

~ To all whom it.may concern: e B
~ Be it known that I, Freorric J. FALDING,
a citizen of the United Stales, residing at

~ New York, in the county of New York and
5 State of New  York, have invented certain,
“pew and useful Improvements in Apparatus
 for the Manufacture of Sulfuriec Acid; and
T do bereby declare the following to be a

- full, elear, and exact deseription of the -
10 vention, such as will enable others skilted 1
© the art to which it appertaing to make and |

use the same. L |
My invention relates to the chamber proc-
ess of making sulfuric acid. In the muanu-

15 facture of acid by this method, 1-11{':'111':.119:'1:113'
Cused are the following:—1. SO, derived by

- gen which are usually obtained from sodium
- 20 niirate.
© Air, the nitrogen of which fakes no part m
the reactions mvelved and wust bhe continn-
ously remgved. o
The apparsius usually employed 1s, be-

25 sides the source of the sulfur gases, a Glover

tower into which the sulfur gases mixed
with air are 8rst introduced, a sevies of lead

~ chambers in which the gases ave introduced
after passing through the Glover tower and

&

30 in which, mixed with mitrogen oxids and

“steam, the principal reaction takes place;
cand a Gay-Lussac tower from which the
- gases make their final exit. A series of
 these lead ehambers are creneraly employed,
5 the reaction ‘in each bring quulitatively the

v
N

‘same but quantitatively different, the reac-

tion in the first chamber usually being much
oreater than in that of auy succeeding cham-

Der and the reaetion the last chamber the
46 leust. These lend chambers are commonly

made representing in their sections a longl-
 tudinal flue; their ndividual length being

from 50 to 20 feet with a width of from

10 to 40 feot and a height varying from 6 to

45 10 feet, The average cross section 1s from
00 to 30 feet wide and from 18 to 24 feet
“high. ‘The relatien of the width to the
height has generally been considered 1numa-

terial being more generally dictated by prob-

50 lems of mechanical construction rather than
vy any refapence to the effect of their dimen-
sions on the working of the chambers in
practical opeération. In fact 1t has gener-

~ally beén recdgnized that a plurality of lead
55 chambers Jxs bren necessary regardless of
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| 'the individual dimensions of each lead

chamber.

-

“of the dimensions of the lead chamber from
that commonly employed that I am able to

s I——_— -

ously necessitated the use of two or nore
chambers in series. - I accomplish this re-
<ult by increasing the height of the chamber
relative to Hx length and breadth <o that in

———
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“or cross section of the chamber.

for the law of the conveetion of gases te

{' Deing nezessarily o continuous one. the puses

1

! whereas the lower zone of the chanitor
|

i relatively cold compared to ihe renction SO

' the reaction practieslly quaniitatively com-
plete. As ghown in the drawings, the gases
are introduced at the top of the chainiey A
“are withdrawn from near the bottom ot Lhv

oases are introduced, ds in a chamber of the

| proper proportions the mixture of hot gases

" and steam wilkforin a hot reaction zoue nt

| are introduced into the chanber. o
“Where I wish to increase the capaeity o!

| the plant additional chambers may be used
| but these are not rumn in series with other

| Glover tower direct so that all chamber~.
| if more than one 1s employed, are rup
parallel and not in series. . '

" Figure 1 is a conventienal view in side

| elevation of « sulfuric acid plant embodying
110

the present invention. Fig. 2.8 a view of 2

Aug 31,] 909.

my improved chamber the height is greater
than the horizontal cross section m the pro-
portion of about 3 to 2 s0 that the beight

k : 1 will be hdlf as great again as the diameter
 buming sulfur, by roasting pyrites or from | | |

- any other snitable source, 2. Oxids of mitro-

{are commonlty drawn off {from each chamber =
:hefore the reaction 1s complete. Inomy o o
proved lead climmber the hof eases unceind

. '
'
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I have found in pract ice by the alteration

&y
Qo

" TIn the lead chambers as commonly con- - .
structed, no adequate opportunity s given
operate sn that grses indifferent nyris of the
chamber are approxibmately at the “=aine
-1 teraperature and the process of manudscinre

by convection to the top of the chimndwr.

aud the mixture of gases may be denwn off
' from the bottom of the single chamber witiv

same, though I de not consider it material
at what particular part of the chamber the

the top regardiess.of the point at which they

100

“chambers but each exists as a complete unit,
| for the production of sulfuric acid, each
| chamber taking its supply of gas from the
185

60
‘seeure au approximately complete reaction '
“in o single lead ehamber, so that T seenrem

a single chamber results which have previ-
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vertical transverse section through the lead

~ plant and taken on

i
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of 3 to 2 although it is to be understood thal

60
- ported by any approved forin of framing |
“which as here sbown and prefe ‘ably

65

a detail view showing the upper
~and means: for connecting the upper or roo:-
~ing lead sheets to

10
right anglesto Fig b

of a1 vertieal seetion showing the means ior
Catiachine the side sheets to the triss worl,

‘the method by which the lead lining of the

“ning through same, these nitrogen oxids |

‘plunt shown at Fig. 1 does not represent a

tails and to be further understood that I
lant is similar in all principles of opera-
‘tion with an up-to-date sulfunc acid produie-
“ing plant and that the novelly of the present

chamber forming a patt of the sulfuric acia
the longest horizontai
axis. Fie. 3 s also a vertical transverse
sectional view of the lead chamber taken at
right angles to the plan of Jg. 2. Fig. 41s
framing

the supporting truss wors.
IFig. 5 is a view-in detail of the means for
supporting the roofing lead sheets taken at
Fir. 6 1s a detarl view

i i e —— pp——
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Take characters of reference designate cor-
responding -parts “throughout the several’

Views.

Tig. 1 of the druwings represents a plani
embodying my improved lead chamber. A
s the roaster which is represented as the
source of the SO, employed. D represenis
the Glover tower, throngh which the sulfur
aases in their npward pagsage serve to sepa-
raie from the acid running 1n the opposile
direction through same the nitrogen oxids
absorbed in the Gay-Lussac tower which will

improved. lead chamber which 1s shown 1n

more detail in Figs. 2 to 6 inclusive showing |

side and top of the tower is held m place,
these means forming another novel feature
of the form of lead chamber T employ. 1|
represents a cooling tower in which the gases
after emerging from the lead chamber C are
cooled preparatory to their passage into the
Gay-Lussac tower E. In ths tower froe

nitrozen oxids are absorbed by the acid run-

being again liberated by the incoming sulfur |

aases in the Glover tower.

3

T+ i3 to be understood that the conventiona}

complete producing plant 1n all of 1its de-

invention resides in the lead chamber, both
as to its form, proporiions ind manner of
construction. DR |

As hereinbefore mentioned the lead chan:-
ber shown at C in Fig.1 i5 in the form of |
tower, that is to say a chamber whose ver-
tical axis is greater than any horizontal axis
preferably in the proportion as above stated

the invention is not
proportions.
e constret

Jimited to such exuel
ion the lead chamber is sup-

eni-
ployed is of trus construction having tow-
ers or upright truss standards 10 of any
approved number and relating ore to the

“which may be of
truss construction.

“also as composed of angle 1rons,
the particular form of such beams is mraa- - -
! terial, The ends or extremities of the beams
14 rest upon the outwardly extending flanges -
of the beams 12 and between the component

. members of the beams 14 aré secured hangers
}e hercinafter referred to. C represents my {

| a washer 16 bearing upon the

‘along the edges of lead stri
strips 21 have their lower edges bent at right

‘being turned

“that the lea .
sheets contact with and are suspended only

982,771

ties by means of horizontal trusses 11

and 3 the roof trusses 11 are arranged at

A
- . N

other and jointed on their upper estremi-

substantial usual roof
As shown in Figs. 2 -
right angles to ‘each other and of any ap-

proved number to support “the roofing

tending along: parallel with one-axis of the
chamber here showy as the longer axis are a

Toad sheets as hereinafter described. Ex- |

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 beamns 14 here shown
although

15 in any approved manner as by the use of

upon the washers | )
provided af thedr lower ends with hooks or
eves 18 wh _
yoids are incased in rolls 20 which are formed

s 21. The lead

16. The hangers 15 ave

bear sdjacent edges
of the members of the beam 14 and with nuts
17 upon the ends of such hangers 19 bearing

.95_ -_" j_, .'

ich embrace rods 19 which said

angles irfcased to form portions 22 which are

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
5 adjacent
to the upper extremities of the towers 10 and
running horizontal thereupon, the said edges

L,

g

{heir upper edges from angles

as at 26 to pass over the

‘cecured to the top or roofing lead sheets 23.
It will be noted that strips 21 and their sup-

105

angles 25 and’ secured. thereon by strips of '

vertically along the nprights 10 are a plu-
2]it- of other angles 29 to which the side

sheets 24 are-also secured by means of lead

passing over the A
cocured in like manner te strips 27 and bolts
98. It will thus be scen that both the roof

practically clear of all obstruction and are
in contact with no surfaces except
paratively narrow suspended strips

| 21 and
30 giving free access-to the atmosphere. of

‘imr 0ses.
ead

lining, both top sheets and side

cooling

by lead suspending means.

the exterior surfaces of the lead sheets for
It will further be noted

washers 27 and Dolts and nuts 28, Spaced

plurality of commercial metal beams 12~

w0 -
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strips 30 secured to such sheets and similarly
angles 29 to which they are

the com:

130

126
sheets and the side sheets are suspended




~ What I claim S—
1. fn an apparatus for the manufacture
of sulfuric acid the combination of a source

products of such reaction and a Gay-Lussac
tower, substantially as described. o
4. In an apparatus for the manufacture 25
of sulfurous acid, 2. Glover tower, a lead.l of sulfuric acid, a source of sulfurous acid,
chamber having its vertical axis Jonsider- | a Glover tower, a lead chamber having its
ably exceeding any horizontal axis. cooling | vertical axis in the proportion of about 3 to

- ! .- - ' »
meatts for the reaction products and a Gay- | 2 over any horizontal axis and a Gay-Lussac
|
i
|

N JT

Lussae tower, as substantially deseribed. i tower, as «ibstantially described. -~ .
2. In an apparatus for the manufacture | 3. In an apparatus for the manufacture
- 19 of sulfuric acid the combination of a source of sulfuric acid, a lead chamber having its
. of sulfurous acid, a Glover tower, a lead vertical axis substantially in the proportion
~ chawmber having its vortical axis in the pro- | of 3 to 2 over any horizontal axxis. -~ -
 portivn of 3 to 2 for any horizontal axis, | “6. In an a ppavatus for tha man:facture 35

-

cooling means for the reaction products and of suifuric acid, a single lead chamber hav-

v . . » : 1 * S . - _ - : " _
15 @ Gayv-Laussac tower, a8 substantially des | mng 1ts vertical axis greater than any hori-

seribed. | o | | zontal ax1s. - = o
3. In an apparatus for-the manufacture | . In testimony whereof 1 affix my signatu
of «'fuaric acid a source of SO,, a Glover in presence of two witnesses.
 tower, a Jead chamber having a height so far | SR FREDERIC J. FALDING.
s0 exceeding its length and breadih so as to | “Witnesses: - S

T allows relative zones of reaction and inaction | L. L. Morkinr,
to Lo formed therein, cooling means for thel . Huco Mocr.
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