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UNITED STATES PATENT OFFICE.

W. DAVIDSON JONES, OF HAGAMAN’S MILLS, NEW YORK.

IMPROVEMENT IN APPARATUS FOR MANUFACTURING HYDRATED SULPHUROUS ACID,

Specification forming part of Letters Pa.teilt No. 197,474, dated November 27, 1877

: application filed

November 3, 1877.

_To all whom it may concern:

- Be1t known that I, W. DAVIDSON JONES,

of Hagaman’s Mills, in the county of Mont-
gomery and State of N ew York, have invented
new and useful Improvements in Apparatus
for Manufacturing Hydrated Sulphurous Acid,
of which the followmg 18 a full, clear, and
exact desecription.

This invention is in the nature of an im-
provement in apparatus for manufacturing
hydrated sulphurous acid, for which Letters
Patent of the United States were granted to
me (and Henry Haskell Pawling as part as-
signee) on the 27th day of March, A. D. 1877,
and numbered 188,801. |

The invention oonszlsts in part, of the combi-
nation of a furnace Wherem the su]phm:' 1S 12-
nited, a condensing-chamber wherein the sul-
phm'ous fuines are combined with the water,
and a line of piping leading from the retort to
the upper part of the condensing-chanmber to

convey the heated fumes directly into contact |

with the fresli water in 1its coolest condition,
the said line of piping being so constructed
that the sediment forming therein is easily re-
moved.

The invention also consists in combining,

with a condenser for hydrating sulphurous-

acid gas, amechanical device for producing an
artificial draft, so as to prevent the escape of
the gases 1nto 'the Toom wherein it is used, to
insure the combustion of the sulphur, and
cause the uncombined vapors and non-con-
densed portions to be driven off info the at-
mosphere.

In the drawings illustrating my invention,

Figure 1 i1s a sectional elevation, showing the

- retort H, pipes I and 4, with the elbow I’, bav-
ing the removable plug v, the condenser- -case
A, “bands G, top =, bottom #, diaphragms K
LM N O, &e. y Pipes W, V, and J, valves J/
and D/, exheust -pipe (:r convey 111g the non-
combined vapors and g&ses to the exhauster,
which consists of the cylindrical case «, hav-
ing within the annular space b its water-in-
jection pipe D outlet-plpe I, separating-cham-
ber K/, water- dlscherge pipe G‘, with 1ts lower
end. seeled by dipping into a drain or box, g.
Fig. 2 shows an .:tmlomue device for produc-

|

for manufacturing hydrated sulphurous acid,
which consists of a rotary fan. Tig.3 exhlblts
another modification for produomg an artifi-
cial draft through an apparatus for manutac-
turing hydr ated sulphurous acid, by the em-
ployment of a reciprocating pump.

Like letters of reference indicate like parts

1In each drawing or section thereof.

- To enable others skilled in the art to make
and use my invention, I will proceed to de-
seribe its construction and oper ation.

A (see Figs. 1, 2, and 3) is the condenser,
made of wood or othel material, Substentlally
as shown, bound together by boltmg through
the bars G care belng taken that no iron en-
ters the melde of the condenser, so as to come
1n contact with the liquid.

The vertical sides of the condenser are
grooved horizontally, as indicated at o (see -
Ifig. 1) atintervals. Intheupperoneis placed
the top =, which is provided with a central
hole to receive the water- supply pipe J ; and
1t may be also provided with hand-holes t0 al-
low access to the diaphragm K. In the lower”
groove is placed bottom 7/, which is provlded
with the flow-pipe W, which may be pleced in

| any convenient part of the bottom.

In the second oroove from the top is placed
the minutely - perforated distributing - dia-
phragm K, In the next one below is placed
the diaphragm I, and then, in succession, the
diaphragms M, N O, P, Q,R S, T, endU all
of these (hepllregms bemg perforated sub-
stantially as shown and described in Letters
Patent of the United States No. 188,801, here-
tofore referred to.

J (see Fig. 1)1s a pipe, provided with a
valve, J/, to convey and regulate the supply of
weter to the condenser A.

H (see Fig. 1) is a furnace, in which the
sulphur is bumed The supply of sulphur 18
fed in through the door z, and the supply of
airto suppoxtthe oombuetlon passes mthrough

the small holes e.

- Iis a pipe connected to the top of the fur-
noce and packed, as indicated at.d, with
any suitable paekmo as, for instance, 'stove-
putty and extending upwerd a little above
dlephl agm L. It is provnled at this point with.

Ing an artificial draft through an apparatus l aT- elbow A pipe, i, leads from this elbow
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into the condenser-case, between diaphragms
K:and L. The outer end of this T-elbow is
promded with a removable plug.

The pipe W (see Fig. 1) is provided with a
cork, . The hydrated sulphurous acid dis-
charge-pipe V (see Iig. 1) enters the case A,
a short distance a,bove the bottom »/, but at
a lower level than the pipe G, two or three
inches being sufficient between pipes Y and
G. Said pipe V discharges into any suitable
reservoir or tank, all substantially as shown.

The exha,ust-plpe G enters the case a short
distance below the lowest diaphragm, and a
suitable distance above the discharge-pipe V,
and makes a connection with the (,ylmdnea,l'
chamber «. -This cylindrical chamber « 1s
provided with a water-injection supply-pipe,

D, said pipe D being provided with a valve, |

]_)‘r to regulate the supply of water.

The pipe E enters the cylindrical case a, and .
its upper end extends up to about the level of
the lower part of thepipe G, and its lower end
makes a connection with and into the sepa-
rating-chamber E/. This chamber E’ has a
discharge-pipe, I, leading from its upper part,
to convey away the vapors and uncombined
gases into the atmosphere, and a discharge-
pipe, G, with its lower end sealed in water,
as indicated at g, leading from near the bot-

tom of the sepamtmg-chambel E, to convey

away the water.

- The induction water-lnpe D extends down
into the chamber «, to within about one-half
of an inch of the pipe L, and the pipe D 1s
much smaller than the plpe E, usually in the
diameter proportion of one to ﬂu ee.

It is necessary that the condenser should
set, when placed foruse, sothat the diaphragms
will be level. _

The operation of my invention is as follows:
The arrows indicate the direction of motion of
the gases and liquid.

The pipe W is secured with the cork 1w, 50
that no liquid can escape.

The cock J’ 18 opened, so as to allow a suita-
ble supply of water to enter by the pipe J into
the upper part of the condenser, where it falls
upon the center of the distributin g-diaphragm
K. The stream 1s broken and spreads over
the level surface of the diaphragm K, and
passes equally through the small perfor atmns

in small streams upon diaphragm L. As the |

water falls upon diaphragm L, it is spattered
or broken into many small pa,rtlcles or glob-
ules, and, running over the edges of the holes |

a, strlkes upon the interspaces between the |

holes in diaphragm M, thereby repeating the
same breaking up of the water into many
sma&l particles, globules, or spray, as above re-
cite

This repetition of the action of the water or
liquid just recited is repeated from diaphragm
to diaphragm until it passes the lower one,

and, as it cannot escape through the pipe W |

1t accumulates in the bottom of the case to the
height indicated, and is dischiarged, through
- pipe V, into smy suitable reservoir. By the
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accumulation of the liquid in the bottom of
the condenser, as indicated, all sediment that
may be carrled in by the water or by the va-

por-pipe I will be precipitated to the bottom,

and be held there until washed out, the clear
liguid passing out thmugh pipe V.

The globe-valve D’ in the water-pipe D is
opened, thereby letting in water from a proper
and suitable supply so as to give sufficient
force to the stream, which is thrown through
| the center of the pipe E to the bottom of the

separating - chamber B/, where it runs out
-through the pipe G’ 1111:0 a drain, the end of
| the pipe G’ dipping into the water 80 as to
water - seal the end, therceby preventm g the
escape of gases into the mill wherein it is used.
Or the pipe I& may be extended so as to con-
vey the water and gases or vapors outside of
| the manufactory in which it is used. In this
latter case the vapor-pipe I is dispensed with,
and the end of the pipe 2 must be left per-
fectly free and open.

Ag the water passes from the end of the
pipe D into and through the center of the pipe
E,it expands into a broaderand broken stream,
carrying with it the particles of air, non-com-
bined gases, and vapors that mix with 1t,
| which non- combmed gases, vapor, and air ame
| set free from the water in the chamber B, and

are driven off, through the pipe F, into the at-

mosphere, thereby creating a partlal vacuumn,
which p&rtml vacuum is supplied by the at
mospheric pressure throu gh the furnace con-
necting pipes I ¢, condenser-case A, and pipe
_ ((i?r E:hereby creatmg a suitable and proper
ratt
As the products ﬁom ﬂlG combustion of the
| sulphur in the furnace H pass up through
the pipes I <into the condenser below the dis-
| tributing-diaphragm K, as they cannot pass
through this dmphmgm on account of the
minute perforations being ﬁlled ornearlyfilled,
with water, they are diffused thr oughout the
| whole space and are largely absorbed by the
fresh, cool, h]lm g water. ‘While a small por-
tion of t]1e unabsorbed gases passes down
through the small holes «, the larger portion
passes down through the selms of large holes
B in diaphragm L, and is diffused through-
out the space between diaphragms L and M,
and passes horizontally toward the series of
holes B’ in diaphragm M, thereby coming
again in contact with the faullmg water, and
having another por tIOIl condensed and ab-
Sorbed

The larger portion of the remammg uncom-
bined gases, that passes down through the se-
ries of holes B/ in diaphragm M, comes 1n con-
tact with the waterfalling from the perforations
a in diaphragm M, as it passes laterally in the
space between dmphmgms M and N to and
down through the series of holes B in dia-
| phragm N, and hormontallv in the direction
of the holes B in diaphragm O, it is again
submitted to a like action to that above re-
cited, and this is repeated from diaphragm to
dlapllragln until the uncondensed and non-

:

|
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combined portions of the products of combus-
tion reach the space between diaphragm U
and the liquid in the bottom, when they are
drawn out through the pipe G, by the artificial
draft above described, and are driven out
through the pipe F into the atmosphere.

The liquid, as it passes from diaphragm to
diaphragm, condenses, unites, and absorbs the
condensable portions of the products of the
. burning sulphur, thereby forming hydrated
~ sulphurous acid, which is conveyed by the
pipe V into any suitable tank for use.

In Patent No. 188,801, above referred to, the
~ hot gases from the retort enter the condenser
just above the hydrated sulphurous acid dis-
charge-pipe, and, in case of accident, either by
the discharge-pipe becoming obstructed or an
excess of water being let into the apparatus,
the lower part fills with liquid so as to run out
of the pipe leading from the furnace, putting
out the fire, which retards the work; while
‘with this improvement of conveying the fumes
from the furnace to near the top of the con-
denser, and exhausting near the bottom, such
an accident cannot occur with the most inex-
perienced workmen; also, the result or pro-
duction of hydrated sulphurous acid 18 more
satisfactory, on account of the heated gases
becoming partially cooled in passing through
the pipe I, and then, being first met and min-
gled with fresh cool water, thereby nearly cool-
ing them immediately, they are more readily
thereafter absorbed. '

When necessary to remove the sediment in
the pipes 14, remove the plug ¢’ and scrape the
short horizontal nipe ¢ outward, and rap the
vertical pipe I, thereby dropping the sediment
into a small scoop,. which may be introduced
into the door of the furnace when the fires are
extinguished..

When the operator is through with his work

at the close of the day, or when desirable to
wash out the machine, the fire in the furnace
is extinguished, the cork in the pipe W is
withdrawn, and a free supply of water let In
at the pipe J, which washes out all sediment
and cleanses the machine.

The condenser A may be made of any de-
‘sired size, and the diaphragms below the dis-
tributing-diaphragm may be increased or di-
- minished in number, as circumstances require,
without changing the nature of my invention.
- 'With this apparatus hydrated sulphurous
acid can be cheaply and rapidly made. 1t oc-
cupies but little room, which in many mills is
of very great importance, and deposits all
sediment that may pass into the apparatus on
the bottom of the condenser, and allows the
clear liquid to escape by the pipe V for use.

The employment of an artificial draft, in
combination with an apparatus for hydrating
sulphurousacid, obviates the very seriousohbjec-

3

tion of the escape of the sulphurous fumes
from the furnace, pipes, &c., which fumes are
detrimental to health and destructive to all
iron-work with which they come in contact.

It is evident that an artificial draft can be
produced in an apparatus for hydrating sul-
phurous acid by analogous devices, such as
shown in TFigs. 2 and 3, without changing the
nature of my invention; but such devices re-
quire power to operate them, and, as hydrated
sulphurous acid apparatuses are frequently re-
quired to be used when the machinery of a
‘mill is not running, the hydraulic exhauster 1S
preferred, as it costs nothing to operate it, and
can be used at all times, irrespective of the
| machinery and fixtures in a manufactory.
| The pipes G and V may enter on any side
of the condenser-case, as may be most con-
| venient to suit the conditions of the mill or

factory wherein it is placed.

I am aware that devices for hydrating sul-
phurous aecid, washing illuminating-gas, and
making vinegar have been constructed and
I employed wherein the ascending currents of
gases and air have been brought in contact
with the descending fluids. All such I disclaim
as old.

I am also aware that deviees for producing
artificial draft have heretofore been used in
the distillation of coal-oil and other analogous
arts. All such I disclaim. '

l What I elaim as myinvention, and desire to

secure by Letters Patent, 15—

1. The combination, in an apparatus for
hydrating sulphurous-acid gas, of a hydrat-
ing-case, a furnace wherein the sulphur is
burned, and the vapor - pipes so connected
| therewith as to conduet the vapors from the
| burning sulphur in the furnace directly to the

action of the water near the upper part ot the
hydrating-case, so that in their descent the
oas is hydrated, substantially as shown, de-
scribed, and set forth.

2. Inan apparatus for hydrating sulphurous-
acid gas, consisting of the furnace wherein the
sulphur is burned, a hydrating-case, and the
pipes connecting the furnace with the hydrat-
ing-case, the combination therewith of a hy-
' draulic exhauster, whereby a draft is created
through the said apparatus, substantially as
and for the purpose shown and described.

3. The combination of the case A, pipes G,
D, E, F,and G/, chambers ¢ and I¥, as and
for the purposes shown and set forth. |
4, The combination of the case A, pipes G,
D, and E, and chamber «, all substantially as
shown, described, and set forth.

W. DAVIDSON JONES.

In presence of—
ErriNcGIIAM T. BOWEN,
Gro. W. KIRK.
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