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To all whom it may concern: o
.Be it known that I, WILLIAM SIMPKIN, a
citizen of the United States, residing at Rich-

= mond, in the county of Henrico and State of
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Virginia, have invented certain new and use-
ful Improvements in A pparatusfor the Manu-
facture of Sulphate of Ammonia, of which the
following is a specification.

This invention relates to improvements in

apparatus for converting ammoniacal liquor or
crude gas-liquor intosulphate of ammonia. -

- The improved apparatus is illustrated in the
accompanying drawings, in which—

- Figure 1 is an elevation of the apparatus.
Fig. 2 is a vertical section of the column-still.

The letter A designatesacolumn-still formed

of rings @, separated from each other in the
usual manner by horizontal plates b and form-
ing a series of chambers, B,which are connected
by pipes ¢’ and ’. The side pipes, «, are for
the downflow of the ammoniacal liquor, and
the center pipes, o, are for the up passage
of steam. Kach side pipe, @, projects both

above and below the horizontal division-plate

b,to which it is attached, while each center pipe,
Y, projects only above said plate. The top
level of the liquor-pipes a’ being hélow the top
level of the steam-pipes ¥, causes the liquor
to flow down from chamber to chamber
through these pipes without interfering with
theup passage of the steam.” Over each of the
steam-pipes &' is placed a deflecting-hood, ¢,
having a serrated edge, ¢/, which sets lower
than the top of theliquor-pipesa’. Thishood
forces the steam through the liquor in the
chamber B in finely - divided streams. The
liquor upon reaching the lower chamber, B,
flows over and down the long pipe a? into the
deecomposing-chamber C, in which are a num-
ber of pipes, D, suspended by their upperends

‘from the top of said chamber and their lower

ends serrated and -coming mear the bottom
plate, C', of said chamber. A pipe, E, is fixed
to the bottom plate, C’, and projects up into
each pipe D.. The lower'end of each pipe E

opens through the bottom plate, C',tothelower -

chamber, F, for the purpose hereinafter de-

scribed. - A horizontal perforated plate, G, is |.

fixed in the decomposing-chamber C. Milk of
lime is introducedinto the decomposing-cham-

ber C through the pipe ¢ by means of a pump "

(not shown) or any other suitable device. The

height of the milk of lime in this chamber can
be observed through means of the column-
gage ¢, o ‘

Inthe center of the decomposing chamber C,
and extending down through the bottom plate,
C', thereof, is a pipe, G, thelower end of which
opens into a receptacle, G, placed in the cen-
ter of the lower steam-chamber, F. Around
the reeeptacle G', and also attached tothe walls
of the lower chamber, T, are a series of inter-
lapping sheds or plates, f,set at a slight angle,
inclining downward, and having their oater
edge bent down, forming a flange, so. as to
leave a small annular space between each
flanged edge and the face of the next lower
plate. An overflow-pipe, H, leads from the
lower chamber, F, forspentliquor, and a valve,
I, is for emptying the overflow-receptacle G'.
Steam is admitted at different pointsin the
lower chamber, T, by the perforated pipes J,

whichare placed directly under thelower shed- .

plate, f. An outlet, K, at the top is for the
saturated steam, and an inlet, L, for the am-
moniacal liquor. :

- An ordinarily-constructed surface-condens-
er, M, is here shown. The heads g, which
carry the tubes #, can be readily removed from
the onter case for cleaning purposes. A sup-
ply-tank, o, has connection by pipes ¢ with
the storage-tank (not shown) to give a con-
stant and steady supply of ammouniacal liquor
to the :apparatns. A pipe, N, carries this
crude liquor from the tank O to the condeuser.
M. This pipe has a valve, 0%, which controls
the supply of liquor tothe condenser. A pipe,

P, is connected with the outlet K of the col-

umn-still A and conducts the saturated steam
therefrom to the saturator-vessel R. A see-
ond pipe, s, is also attached to the bell con-
necting the latter with the top end of the sur-
face-condenser M. At the bottom of the sur-
face-condenser is an outlet, U, having two con-
nections on its outside W and X.

Having described the construction and ar-
rangement of the parts composing the appara-
tus, I will now describe the method of work-
ing the same. ' ‘

Steam at about ten pounds’ pressure is ad-

.nitted to the apparatus through the pipes J.

The ammoniacal liquor flows from the supply-
tank O, and thence down pipe N to the base

of the surface- condenser M. It passes up
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through tlie tubes & of 'the surfice-condenser
and througl the inlet-pipe L and into the top
chamber,! B, of the column A.  The liquor
flosws down from ciamber to chaniber through
the pipesia’ nuntil it reaches the bottem cham-
ber, B, where it flows down the leng pipe
into ‘the 'decomposing- chamber €. 1 Milk! of
lime is introduced into this chamber; to effect
theseparation of thé lime combinations. | The
mixed ammoniacal liquor and milk of lime,
upon rising to the level lof i the loverflow-pipe
G, passes down into the receptacle G'. ' i Iere
the sediment isdeposited,and mayberemoved
by opening 'the valve T in the bottom:  The
liquor then flows overithe cdges of the recep-
tacle G’ in the steani-chamher and idownithe
shadsiorinclined plites|f, whereit spreads out
into a thini layer, mieeting in its flow the in-
comiug! steam. | Thié spent liguor, which is
freeld trioni lammonia; funs oft' by theéoutlet T
The steam, after being intimately brought iu
contact with thee liquori on the sheds orf plates;
passes: up ‘through: tlie inclosed pipes E and
overithese edges and doiwn the annularispaces
inpipdes Diinithe ddeonaposing-chamber: | This
action! of the steany brings itimost intimately
in contact with the mised linie wateriand am:
mouniacal liquor, ‘and (heréithe 'deconpasition
begins to take place! | The freed steam passes

ziupi through | the perforations of the plate G

and then from chamber to chamber B through
the pipes Ui Thus tlie stean becomes) satu-
rated: with'ammonia, andifrom: the:top of the
columun A the steamynow sureharged witham-
maonia; passesioff by theoutlet-pipe K, through
pipe P,and fito the top of thesaturator Ry and
is immersed in thesulphuricacid, and here the
sulphateof ammonia is formed by a well-known
chemical action. The gases--such as sulphu-
reted hydrogen—that have no affinity for sul-
phuric acid pass up the pipe S to the top end
of the surface-condenser M, where the vapors,
passing through the body of the condeuser,
are condensed and pass out the outlet U and
connected trapped pipe W. The vaporsthat
are not condeused pass off Ly the connected
pipe X, and may be carried under a boiler-
furnaceand burned,or may be earried toa puri-
fier charged with oxide of iron. The surface-
condenser M operates to serve two purposes:
it condenses the waste acid and other gases
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from the apparatus, and the waste gases heat
the inconiing ammoniacal liquor whieh isflow-
ing up through its tubes /&, whereby said lig-
wor enters the column A at an elevated tem-
perature.

Having described my invention, I claim and
desire tosecure by Letters Patent of the United
Btates—

1. Inan apparatus forithe production of sul-
phate of amnionin, the combination, of the col-
wunin-gtilly the  decomposing-chamber G below
said eplunm, ithe suspended pipes D, having
their lower ends near the bottom plate of the
decomposing-chamber, the vertical  pipes E,
projecting up into the said suspended pipes
and having their lower ends open throughthe
said bottom: plate, for: the purpose sebiforth,
the steam:-chanber I, inlets and outlets J; I,
the settling-receptacle (') the overflow pipe G,
and 1the ‘inclined sheds, all; constructed  and
adapted to operate substantially asdescribed.

2, In an.apparatus tor the produetion of sul-
phate of ammonia, the combination,with a de-
composing-chamber, G, of asteam;chamber,F,
below it, a settling-receptacle; G, /in: the een-
ter of the steam:-chaniber, a seriesof interlap-
ping sheds pr downwardly-inclining plates at-
tached both tothe walls of the steam-chamber
and the central veceptaele; for the: purpose set
forth; the: surface-condenser  cornunicating,
with thee st6ill, the reservoir Q,and thesaturator,
and the pipe forming a direet communication
between the said.still and saturator, substan-
tially as specified.

3.: In an apparatus for the production of sul-
phate of aminonia, the combination of thecol:
umn-still, the surface-condenser, a saturator
having an open mouth, ¥, an inclined bottom,
i/, and a diaphragm, v, a pipe, I, for crude
liquor connecting the condenser with the col-
umn, a pipe, P, connecting the column with
thesaturator, and a pipe,S, connecting the con-
denser and saturator, as and for the purpose
set forth.

In testimony whereof T affix my signature in
presence of two witnesses.

WILLTAM SIMPKIN.

Wilnesses: ,
JULIUS STRAUS,
J. ADAIR PLEASANTS.
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