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To all whom 1t may concern :

Beit known that we, JAMES HARGREAVES,
of Widnes, in the county of Lancaster, Eng-
land, mnl} tical chemist, and THoMAS RROBIN-
SON, of the same place, iron-fonnder, have in-
veuted Improvements in the I\Lmunwtme of
Stulphates of Soda and Potassa, of which the
following 1s a specification:

- Our invention relates to improvements in or
upon that method or process of manufacturing
sulphate of soda and sulphate of potassa by
passing currents of mixed sulphurous acid, air,

and water vapor (preferably heated) throunh
or among heated chloride of sodinm and chlo-
ride of pota-ssimn, for wiich Letters Patent No.
149,359, dated April 21,1874, have been granted
to us.

First. As means for obtaining increased ef:
fect in the production of sulph%te from a given

quantity of sulphurous-acid gas, mixed Wlth alLr-

and water vapor, we employ the said sulphur-
ous-acid gas, air, and water vapor in about the
following proportions: To every two volumes
of sulphurous-acid gas we add two volumes of
water vapor, and alr in sufficient quantity to
furnish one volume of free OXygen.

In practice we find that the air which passes
through ordinary pyrites or sulphur- bumers
Wlththe sulphurous-acid gas contains sufficient

free oxygen to combine “With the sulphurous

acld and form sulphuric acid. *

Second. As means for providing an in-
creased surface of chloride of sodium or chlo-
- ride of potassium, for the action of the mixed
sulphurous - acid gas, air, and water vapor
thereon when in the bh‘LlllbeI‘S or vessels, and
~at the same time leaving free passages for the
currents of mixed sulph nrous-acid gas, air, and
water vapor, we use the said chloride of so-
dinm or chloride of potassium in pieces, con-
taining each about three-quarters of a cubic
inch. We form the pieces by breaking rock-
salt, or by moistening, pressing, dlymb, and
bleakm salt which 1s In powder or small
cryst&ls; or we use bay-salt with erystals of
the size mentioned.

‘When chloride of potassium has to be pre-
pared the treatment just mentioned for chlo-
ride of sodium is followed.

We would have it understood that we do
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caping at the latter.

plwes, as this part of our invention consists
only in the use of the chlorides in picces of
about the size named.

Third. As means for causing the currents of
sulphurous-acid gas, air, and water vapor to
act uniformly on the mass of chloride of so-
diam or chloride of potassium in the chambers,
and for preventing the said carrents from pass-
mg rapidly up the sides of the chambers, we
place the pieces of smaller size at or near to
the sides of the chambers.

A convenient method ot obtaining chlorides
in pieces of small size in admixture with a
mass of pieces ot about the size mentioned wn-
der the above second part consists in breaking
large blocks of rock, stove-dried, or other salt
by St%mpers or other fbppllml(,e‘s and a con-
venient method of eausing the small pleces to
pack or remain at the sides or inner surfaces
of the chambers consists in pouring or filling
the chlorides into the chambers from the top,
at or near the sides or inner surfaces. In this
way the smaller pleces remain at the sides,
while the larger pleceb roll toward or pack in
the middle.

TFourth. As means for fully utilizing the sul-

phurous-acid gas in the mixture of the SaINe

with air and water vapor, and at the same
time converting the whole of the chlorides 1nto
sulphates, we pass the mixture of sulphurous-
acld gas, air, and water vapor, together with
any hydrochloric acid given off, in succession,
through two or more chambers containing the
chloride of sodium or chloride of potassium—
that is to say, through the mass of chloride
contalned 1n one (,hfbmber thence through the
chloride contained in a SBCOlld chmmber or Q
larger number than two may be used.

Fifth. As means for rendering the produc-

tion of sulphate of soda or sulphate of po-

tassa continuous, we use a series (preferring
not less than four) of chambers. When four
chambers are used the gas is admitted into
No. 1, and passes throuﬂh Nos. 2, 3, and 4, es-
When the formatlon of
sulphate 1s completed in No. 1 the mixture of
sulphurous-acid gas, air, and water vapor 1s
then admitted first to No. 2, and then to Nos.
3 and 4 afterward, when No. 1 1s recharged
also to and throunh it. The chambers, there—

not claim the forming and breaking of the | fore,alternately become the first 111tt,rmednto,
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and last of the series. The mixed sulphurous-
acld gas, air, and water vapor, it will thus be
obvious, pass, in ordinary Workm , irst 1nto
the chmnbpr in which the nmterml 18 most
nearly converted into sulphate, and the hydro-
chloric acid formed, together Wlth any other

2ases, passes mway from the chamber last.

clmrﬂed with chlomde to the condensing-
tower

oixth. As an alternative method of render-
ing the production of sulphates continuous,
- we employ a tower or chamber of considera-
ble height to contain chloride of sodium or
chloride of potassium, and we pass the cur-
rent of mixed Sulphurous acid gas, air, and
water upward through the mass.
lower portion of the chloride is converted into
sulphate it is withdrawn and fresh chloride
added at the top.

The tower or chamber is in height at least
three times its diameter or width. This part
of our invention can only be beneficially em-
ployed when the mass of chloride of sodium
or chloride of potassium is packed in the tower
1n the manner described under the above third
head, and we only claim the sixth part when
the mass of chloride is so packed.

- Having now described the nature of our said
mvention, and particularized the same in such

manner that others will be enabled to benefi-.

cially earry the several 11111)1‘01"6111@1&% into ef-
feet, we claim—

1. Under the first head, the employment of
mixed sulphurous-aecid gas, air, and water va-
por in the proportions mentioned, or there-
about, for the purposes set forth.
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2. Under the second head, the employment
of chloride of sodium and chloride of potas-
sium in pieces of the size named, or thereabout,
for the purposes set forth.

3. Under the third head, placing the pieces
of chloride of sodium or chloride of potassium
of smaller size near the sides or inner surfaces
of the chambers, for the purposes set forth.

4. Under the fourth head, passing the mixed

| sulphurous-acid gas, air, and water vapor in

succession through the mass_of chloride of so-
dium or chloride of potassium contained in two
or more c¢hambers, for the purposes set forth.

5. Under the fifth head, rendering the pro-
duction of sulphate of sod:&m and Sulph%te of
potassa continuous by passing the mixed sul-
phurous-acid gas, air; and water vapor through
the mass of chloride of sodium or chloride “of
potassium contained in a serics of two or more
chambers, each of which becomes in its turn

the first, mtelmedlate and last of the series,

Subst“mtlally as set f01 th.,

6. Under the sixth head, 1‘endermn the pro-
duction of sulphate of sodm and blﬂph&te of
potassa continuous by passing the mixed sul-
phurous-acid gas, air, and water vapor through
chloride of sodium or chloride of potassinm
contained in a high tower or chamber, when
the said chlorides, or either of them, ar{., or 13
packed in the HI‘LI]I]EL described under the
above third head, substantially as set forth.

¥ AMES HARGREAVES.
THOMAS ROBINSON.
Witnesses: |
JOSEPI NIELD,
JAMES JOHNSON.
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