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To all whom it na 1/ CONCEri:

Be it known that we, HERMANN GRUNE
BERG and EMIL BLuM, subjects of the Em-
peror of Germany, residing, respectively, at

& Cologne, in the German Dmpn e, and Berlin,
in the German Empire, have invented new
- and useful Improved Apparatus for the Dis-

tillation of Ammonia from Ammoniacal Liq-

norsand forthe Treatment of the Resulting Am-

10 - moniacal Vapors, (for which we have obtained |

Letters Patent in Germany, February 11, 1885,

No. 33,320; Great Britain, Februaw% 1885,

No. 2, 578: I‘rance, April 11 1885, No. 168 211;

Austria- Hunﬂaly, April 13 1885, No. 14 324

15 and Italy April 14, 1885 Vol. XIX, No.
%8 ,201,) of Whlch the fo]lownw 1S @ sPeuﬁca
10N,
This invention relates to apparatus.for dis-
tilling and concentrating ammoniacal lignors

20 1n a continuous manner, wherein such liguors

are caused to pass downward through & col-
umn wherein, as they flow succesqwc]y from
one tray to the next below, they are brought
mto intimate contact with steam pqsqmﬂ n a
25 contrary direction, whereby the steam is ade
to liberate the ammonia from the liquor, the

latter being then made to flow into a chamber.

co'ntaining milk of lime, whereby any ammo-
nia remaining in-a combined state is rendered
30 free. The ammoniacal vapors and steam that
1ssue from the top of the still are first made
to pass into a vessel, where they are brought
1n contact with the ammomacal liquor before
1t passes into the still, so that on the one hand
35 this liquor becomes he&ted preparatory to its
distillation, while on the other hand, the am-
monia- VELpOI‘S become cooled. 'These are then
conducted into one or other of two vessels
charged with milk of lime, in order to free
40 them from carbonic acid and other impuri-
ties, the said vessels: being so - arranged that
while the ammonia-vapor is passing throuwh
the one the contents of the other, which have
previously had the ammonia - vapor passed

‘45 through them, are first treated with steam, in
order to drive off the ammonia taken up by

the lime- water and are then discharged, after

|

ply of milk of lime. The ammonia-vapor i1s-.
suing from these vessels is lastly passed into o~
a .concentrating-vessel for the production of
concentrated ammoniacal liquor, or into appa-
ratus forthe production of either sal ammoniac

or sulphate of ammonia.

We will proceed to deseribe the above-men- s
tioned improved apparatus in econnection with
the accompanying drawings, in which—

Figure 1 shows a diagram elevation, partly
in sectlon of the entire apparatus. Fig. 2
showsa plan,and Fig. 3showsa sectional eleva- 60
tion, of the still. Fig. 4 shows a cross-section
of the same at x x, Fig. 3. -I'igs. 5 and 6 show
modified constructions of the bottom part of
the still. Fig. 7 shows a modified construc-
tion of the combined heater and cooler. Fig. 65

8 shows the coneentrating-vessel for the am-

monig-vapor, and Fig. 9 shows a modified
construction of the lime-vessels.

" Thestill consists of the well-known arrange-
ment of a column, A, in which the ammonia- 7o
cal liquor is caused to flow downward succes-
sively through a number of trays, while steam
is caused to flow upward in intimate contact

| with liquor, so as to liberate the ammoniacal

vapor therefrom. Arrived at the bottom tray, 75
b, more or less deprived of 1ts ammonia, the
liquor flows through the pipe ¢ into the cham-
ber d, containing milk of lime, so that by mix-
ing with this any ammonla remaining in the
liquor in a combined state is rendered {iree. 80
The liquor, after treatment with the milk of
lime, which is continuously fed into the cham-
ber, overflows throughthe pipe ¢ and descends
into a well, f, in a second chamber, F. In
this well any solid suspended matter becomes 8 5
deposited, while the liquor overflows its edge
onto the stepped surface T, consisting of a
series of circular steps of increasing diameter,

so that the liquor-in flowing down over them

becomes spread out in layers of gradually- go
decreasing depth until ab the lowest step it is
in an exceedingly fine state of snbdivision,and
flows at a very slow speed. Below the lowest
step is a circular perforated pipe, S, into which

A,

steam is supplied through the branch S, /and 95

which the Veqsel is charged with a fresh Eup | the steam issuing thence is caused by the con-
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centrie annular partitions I to pass upward in | with a stop-cock, 1 qnd 3, so that while the

Antimate contact with the liquid fowing down

over the steps, so as to take up what froe am-
monia 18 still contained therein., Arrived ab
the top of the steps, the mixed steam and am-

monia-vapor passes into the upper chamber,d,
through tubes?Z, sitnated concentrically within
other tubes, /, closed at their upper ends and

open atthe lower ends, so that the mixed steam
and vapor, after rising through the tubes Z,
has to descend again through 7 and issue in a

~finely-divided state into the mixture of milk

15

- 20

30

‘ammoniacal vapor into a vessel, B, into whiclh
- the ammoniaecal liquor thatb is to be fed into
35
-, opening into the same box, ', into which

of lime and liguor contained in the chamber.
The steam is thus caused to disengage a

with the ’imlll(}]lhb -vapor, thl ough the pipe n.

The deposit in the well fis dischar ged from:

time to time through the dl%‘chﬂwe mﬂve 1,
operated by the Tever I

Instead of constructing the stepped surface
‘T as shown at IFFig. 3, it may consist of a num-

ber of concentric rings of graduated height,
as shown 1n section at IMip. 3,
made of polygonal ox Seﬂ‘meub al form instead

of cireular; also, in phce of the annular par-
titions 1, the _easmg of the apparatus may be .

formed inclined, as shown in the modification

close contqct with the liquid.
The pipe » conducts the mixed steam and

the still 1s also caused to enter through a pipe,

N the mixed steam and ammoniacal vapors pass,

40

50

60

‘the pipeo..

50 that the liquor and vapor ave brought into
mtimate contact and issue together thlough
the pipe %* into I3, where the 1 vapor is made
to bubble up thr 01wh the Iiquor on its way to
T'he ammonia-vapor thus becomes
effectually cooled, while at the same time the
liquor becomes heated before {flowing off
throuﬁh the bent pipe « into the still. I‘m

- shows a modified arrangement of the above-
described combined heater and cooler, wherein
the upper part of the vessel B (,onta,ms a coil,

B’y through which cold water is made to ﬂow

enternw at B and 1ssuing at B’ into a taul{

B surr ounding g I3, whence sit overflows throu n*h
a pipe, I3°. LV this means the ammonia-vapor
contained 1 the upper part of the vessel B is
still further cooled Dbefore issuing through o.

The cooled ammoniacal vapor is conducted
from the vessel I3 through the pipe o to the
one or other of the two vessels (/ C* contain-
ing milk of lime, through which the vapor is
made to pass so as to free 16 from any carbonic
acid, &e.  Ior this purpose the Pipe 0 is pro-

vlded with two branches, o 07 leading, re-
spectively, into the vessels ¢/ 02 in which
they descend to near the bottom, where they
are perforated, so as to allow the anmmonia-
vapor to 1ssue in divided streams into the
Izach branch pipe is provided |

lime-liguid.

fuar- !

ther quantity of ammonia from the liquor,and |

- then passes up through thetower A in the well-
Jkknown manner ﬁna]ly issuing at top, together

1t may also be

~ammonia-vaporis being ‘1(]!111Lte(1 into the one
vessel the communiecation with the other one

can be cut off, - I'rom the tops of the vessels
C" C? other pipes, p, also provided with stop-

cocks 2 and 4, pass either to a cooling appa- -
ratus, 1), for the production of concentrated
ammoniacal liquor, or with the necessary ap-
paratus of known constraction for the pro-
- duetion of either sal ammoniace or sulphate of

animonia.
The consatlucl]on of the vessel D is shown
more clearly in the enlarged elevation at Ifig.

3. It consists of o “1'31110*, D, within which 18
a vessel, 4, into which 1)(155{,5 the pipe p from
“the lime- V ssels, and which contains a coil, 7,
for the circulation of eold w ater, entering at
~top through the pipe ¢ and issuing _:Lb_l)otbom
4 into the casing D, whence it passes away at 3

The ammoniacal vapor, entering the vessel

¢ from the pipe p and becoming refrigerated
~and condensed by contact with the coill 7, flows
off through the bent pipe s.

- & 18 a cock for the discharge, from time to

time, of ‘accumulated oily impurities floating

on the ammonia-liquor.
“When the milk of Iime in the one VQ"SSBI-—-

say C'—has become spent by the passage of
_ | ﬁ;mmonhml T‘LDOI‘ through it, the cocks1 and
at I'ig. 6, so as to causc the steam to pass 1in |

2are closed and: 3

into C* and thence to the cooler D. A steam-

pipe,g.provided with branches Mld'SbOp cocks,
communicates with the pipes o' o* of the ves-
sels O C
| 'Lhe-supply pipe o steany is admitted into the
milk of lime, so as to drive off any ammonia

2 g0 that after € has been cut off from

75

9¢ .

and 4 are 0pen9d so that
. t.he ammoniacal vapor will now pass from o

1CO

taken up thereby, the resulting mixture of

ammoniacal vapor and steam being led back
into the still A through a pipe ', also pro-
vided with stop-cocks. Thespent lime-liquor
i then discharged from C through the dis-
charge-cock 5, and a fresh charge of milk of
lime having been introduced through the pipe
w', C'is again put in communication with o and
D, and the communications of €’ are closed so
soon as the contents hereof have become spent.
Thus the continuous operation of the still and
the purifying and condensing apparatus 18
maintained. |

Fig. 9 shows a vertical secetion of a some-
what modified form of the vessels C' € in
wnich these are provided with stirring ap-
paratus 7, consisting of revolving inclined
vanes situated immediately below the orifice
of the pipe o, through which the ammoniacal
vapor enters, so that-an intimate admixture of
the latter in a finely-divided state with the
milk of lime is insured. ‘The shaft 7 of the
vanes passes up through the pipe ¢" and is ro-
tated through gearing by any convenient
motor,

Having thus described the ntbtme of ourin-
vention and the best means we know for car-
rying the same into praectical effect, we elaim—

1. In combination with apparatus for dis-
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tilling ammonia from ammoniacal liquor, a
chamber containing a stepped surface onto
which the lime-liquor charged with ammonia-
cal vapor flows from the lime-chamber above,
the liquor on flowing down in a thin stream
over the stepped surface being subjected to in-
timate contact with steam, whereby the am-
monia is disengaged therefrom and. carried
back into the lime-chamber, substantially as
herein deseribed. = |

2, In combination with a stepped surface
over which the liquor containing ammonia
descending from the ammonia-still is made to
flow, a well or pocket into which the liquor
flows from the lime-chamber before passing
on to the stepped surface, in order to separate
solid suspended matter therefrom, substan-
tially as herein deseribed.

d. The ecombination, with a stepped surface

I0

descending from the ammonia-still is made to
flow, of annular partitions or equivalent ap-
pliances for causing the stream to come in
contact with the liquor flowing over the steps,
substantially as herein described.

4. Apparatus for treating ammonia-vapor
passing from the ammonia-still with milk of

r 25

~ lime, consisting of two closed vessels having -

each, first, a pipe branching from the pipe
conveylng the ammonia-vapor from the still
and provided with a stop-cock; secondly, a
steam-supply pipe communicating with the
~sald branch pipes and also provided with a
stop-cock; thirdly, another branch pipe pro-
35 vided with a stop-cock communicating with a

30

wpe.

over which the liqguor containing ammonia |

3 ,

i

pipe for conveying the ammonia-vapor to the
condensing-vessel or other apparatus; fourthly,
a branch pipe provided with a stop-coek com-
municating with a pipe for conveying the am-
monia-vapor liberated by the action of the
steam back into the still; fifthly, a pipe for
charging the vessel with milk of lime, and,
sixthly, a cock for discharging the spent milk
of lime, all arranged and operating substan-
| tially as and for the purposes herein set forth.
5. Apparatus for concentrating ammonia,
consisting of a closed vessel surrounded by a
Jacket for the ecirculation of cold water and
confaining a coil of pipes through which the
cold water is made to How before entering the
Jacket, the ammonia-vapor being led into the
top of the vessel by a pipe, so as to become
condensed by contact with the coil and the
cooled sides of the vessel, the resulting con-
centrated ammonia - water being led away
through asiphon-bend, substantially as herein
- described. | |
In testimony whereof we have signed our
names to this specification, in the presence of
two subseribing witnesses, the 8th and 12th 60
days of March, A. D. 1886. 3
| o - HERMANN GRUNEBERG.
-~ EMIL BLUM, |
Witnesses as to the signature of Hermann
Gruneberg: -
L. WEYRACK,
Jos: RAWE.
Witnesses as to the signature of Emil Blum:
B. Ror,
, M. W. MOOREL.
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