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Lo all whom it muay concern: -

WILLTAM SIMPKIN, OF RICHMOND, VIRGINTA.

~ APPARATUS FOR MAKING AMMONIUM SULPHATE.

—_—

SPECIPICATION forming part of Letters Patent No. 3761351, dated J anuary 10, 1888.

Application filed Aungust 13, 1886. Serial No. 210,844. (No mode’.)

I
v

Be 1t known that I, WILLIAM SIMPKIN, a.
citizen of the United States, residing at Rich-

‘mond, in the county of Henrico and State of

Virginia, have invented certain new and use-
ful Improvements in Apparatusfor the Manu-
facture of Sulphate of Ammonia, of which the

following is a specification.

‘This invention relates to improvements in
apparatus forconverting ammoniacalliquoror
crude gas-liquor intosulphate of ammonia. -

- The improved apparatusisillustrated inthe

7 r

accompanying drawings, in which—
“ Figure 1 is an elevation of the apparatus.

Fig. 2 is a vertical section of the columun-still.

The letter A designatesa column-still formed
of rings a, separated froin each other in the
usual manner by horizontal plates b and form-
ing a series of chambers, B, which are connected
by pipes ¢ and 0'. The side pipes, &/, are for

the downflow of the ammoniacal liquor, and

the center pipes, &', are for the up passage
of steam. llach side pipe, o/, projects both

-above and below the horizontal division-plate
b,to which itis attached, while each center pipe, ;

b’y projects only above said plate. The top

- level of the liquor-pipes a’ being hélow the top
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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, ¢,
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having a serrated edge, ¢/, which sets lower
than the top of the liquor-pipesa’. Thishood

forces the steam through the liquor in the |

chamber B in finely - divided streams. The

- liquor upon reaching the lower chamber, B,
Hlows over and down the long pipe ¢? into the

4o

decomposing-chamber C, in which are a num-

ber of pipes, D, suspended by their upper ends

- from the top of said chamber and their lower

ends serrated and coming mear the bottom

~ plate, €, of said chamber. A pipe, E, is fixed

. 8cribed. - A horizontal perforated plate, G% 18 |
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-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, I, for the purpose hereinafter de-

fixed in the decomposing-chamber C. Milk of
lime ig 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 eolumn-
gage ¢ o | o |

Inthe center of the decomposing chamber C,
and extending down through the bottom plate,
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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 receptacle G', and alsoattached tothe walls |

of the lower chamber, I, are a series of inter-
lapping sheds or plates, f, set at aslight angle,
inclining downward, and having their outer

+ edge bent down, forming a flange, so. as to

leave a small aunnnlar space between each

flanged edge and the face of the next lower

plate. An overflow-pipe, H, leads from the

lower chamber, F, forspentliquor, andavalve,

I, is for emptying the overflow-receptacle G'.

Steam 1s admitted at different pointsin the

lower chamber, F, by the perforated pipes J,

which areplaced 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 ¢, which

carry the tubes /, can be readily removed from
the outer case for cleaning purposes. A sup-
ply-tank, o, has connection by pipes o with
the storage-tank (not shown) to give a con-
stant and steady supply of ammoniacal liquor

to the ‘apparatus. A pipe, N, carries this

crude liquor from the tank O to the condeunser
M. This pipe has a valve, O which controls

the supply of liquortothecondenser. A pipe,

P, 1s connected with the outlet X 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 sar-

face-condenser M. At the bottom of the sur-

face-condenser is an outlet, U, having { wo con-
nections on its outside W and X.
Having described the construction and ar-

tus, I will now describe the method of work-
ing the same. | I -

Steam at about ten pounds’ pressure is ad- rco
1mitted to the apparatus through the pipes J.

The ammoniacal liquor flows from the supply-
tank O, and thence down pipe N to the base
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rangement of the parts composing the appara-

of the surface - condenser M. 1t passes up )



o tacle G

of the column

Mﬂk Gf

I in the bottom. |

The ;s-,peni; liguor,

sulphate of ammonia isformed 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 nobt condensed pass oft by the connected
pipe X, and may be carried under a boiler-
furnace 'md burned,or may be carried toa puri-
fier charged with oxide of iron. The surface-
5O condenser M cperates to serve two purposes:

40

it condenses the waste acid and other gases |

theincoming “unmonneal 1;5 SERENE
| ing up Lhuugh ifs tubes ]r, whereby . said g- 0
uor enfers the: eelumu A at an (,,lc,mted Lem~; 55
;pel“’i,ture.;;g.;f a -

The ligquor :

HHere i

the steam-chamber T,
whieh 18
freed fraomi ammonia, ruhns off by the outlet H. 1|
1 The steam, }i{"féfflﬁ?eiiiri Intimately brought 1n |
1 econtact mth the ]Iqutﬁ_ on the sheds or p!ates,
i passes up through the mc,losed pipes Kand
L over these edges ;md (down the annular Spaee‘%é
L zginpipes D in {he decomposing-chamber. |
it iaction: of the steam brings ZIE: 05t mtmmte]yé
0 in contact with the mne{,l linie water and am-

L moniaeal liquor, ‘and 'here'the decomposition
b begins to take piace.
Griniititigz up through the iperforations of ithe plate G5
© T and then from ehamber to cliamber B thmumﬂ*h?
0 the pipes it

This '}

The freed steam passes ||
forth,

EERER Thus tlie steamr ‘becomes s{atu?-é
v rated with ammonia, and from the:top of the:
i eolumn A thesteany now surcharged witham-: |
e s moniag passesoff by theoutlet-pipe IS, through
NERRRRRREEN pipe P, and into the top of thesaturator Iy and:

is immersed in thesulphuricacid, and here the

and the pipe forming o dII‘EQb COom mumeabloﬂg
between the said SDI]I .:md satnur Li,l,m
:tnlly as speelfied, EEEE

i1 through the tubes I of the surfsce-condenser | {rom the appamtus, and the waste gases heat . .
0 and through theinleb-pipe L fmd into the top
U ichamber, ! B, =
i flows domn from chamberto thmber through |
o g the pipes) @' until it reaches the bottom: chmm
i bery By where 1t {lows down the! }on@ pipe a’ i}
SERERER IR into the decomposing - chamber:
o lime is introduced into this chambw to effect
1 theseparation of the lime cotnbinations.
7 1o mixed ammoniacal liquor aud milk of lime,
0 apon rising to the level lof the overflow-pipe |
L Gy passes down into the receptacle G,
EERRRERNE éthe sediment is depo%ited and may be removed
1 by opening the valve
i iy 'Hauor then floawvs overithe ¢dges of the recep-
SERRERERER RN in the stean- clmmb.ea, and down the
0 sheds orinelined plates £y where it spreads oub |
b into o thin layer; meeting in its flow the 1n+
L eoming steam.
0

Having deser 1be{1 my mwutmu I cla,lm .'md

édeswe to secure b& Lette;rs Patent Gf the Umted
The |

1 hl '111 dpﬁm atus Eor the pI‘*G(]llelOﬂ of 5111

decomposing-chamber, the; vertical plpes I, 65
projecting up 1nto: the said suspended pipes ..
and having their lower ends open throughithe
snid bottom: pl*fﬂ;c:ﬁ for the purpose set forthy
inlets and outlets J II
‘thesettling- 1eeeptfmle G, theoverflow-pipe G,

and 'the inclined sheds, all constructed fmd; SERREE

qdapted to operate substantially as described. .

2. In an apparatusfor the: production of sul-

pha,te of annnonia, the combination,witha de-

composing- .chamber, G, of %Stedm ehflmbc,r Foizs o
¥, in theeen:
ter of the steam-chanmber, a series of mtc,rlap
- ping sheds or downw ardiy- 1:143111111:3“ plates at- 0
tached both to the walls of the steam-chamber |

below it, a settling- recepmc € |

and the eentr al receptacle, for the purpose set 8@

the: surface-condenser ; mmmumcfatauw
with the lel {he reservolr O, fmd thesaturator,

3. Inan &ppamtus f(}L tlm pmductmn 01 alll -

éphfs.te of aminonia, the cmmbumtwn of thecol- 11
umn-stitl, the surface-condenser, o saturator

]mvmg an open mouth, y, an inclined bottom,
', and a diapbragm, v, a pipe, I, for cmde
liquor connecting the conden&gr with the col-
umn, a pipe, D, connectmfr the column with
thesaturator, and 2 pipe,s, connegtmtrthe COI -
denser and saturator, as and for the purpose
set forth.

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

WILLTAM SIMPKIN.

QO

Witnesses:
JULIUS STR. xU
J. ADAIR PL,_..ASANTS.

vor whieh isflow- . |,

60
ép}mtc of ammonia, the combination of thecol-
umn:still, the  decomposing-chamber: C below
said : column, the suspended pipes D, baving
their lower ends near the bottom plate of the: ...
The |
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