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UNITED STATES.

PaTenT OFFICE.

HERMANN ARTHUR ABENDROTH, OF BERLIN,

GERMANY.

APPARATUS FOR;FREEINQ:AMMONIA-FRO‘IVI GAS LIQUOR.

SPECIFTCATION formmg na,rt of Letters Patent No. 712, 891 da,ted November 4, 1902

_pphcatmn filed December 20, 1900 Serla,l No. 40,585.

 (No model.}

To all whom it may concern:

ABENDROTH, & sulneet of the Emperor of
Germany, and a resident of the city of Berlin;
in the Province of Brandenburg, in the Klnﬂ'-
dom of Prussia, German Kmpire, have in-
vented certain new and useful Improvements
in Apparatus for Freeing Ammonia from Gas
Liquor, of which the followmo* is a full, clear,
ication.

The present invention relates to improve-
ments in that class of apparatus for the treat-
ment of gas liquor which consists of a number

of superposed cells or compartments, in the |

uppermost of which the crude gas liquor en-
ters to be brought into contact with steam
passing upward from underneath. In this
treatment theincoming c¢rude liquoris heated
to such a degree that some of the ammonia-

gas is driven off by causing the liquor to de- |

scend through the heated e()lumn Whlle at
the base of the latter the liquor is mlxed with
milk of lime in order to liberate the fixed am-
monia contained in the liquor and to cause it,
together with the evolved stea,m or vapor, 130
ascend the column. |

In order to compel the gasﬂllquor bemg-

treated to pass through the cells or compart-

ments in a zigzag path and thus fully utilize
all the sulface of the cells, partition-walls

are arranged in the cells, so as to direct the

course of the fluid after 1ts entry toward its
The steam rising- from underneath,
which mixes itself with the ammonia-gas, 18
passed through a number of vertical tubes
covered with hoods into the cells or compart-
ne gas liguor pass-
ing down must come into 11:1131111&1:9 contact

exit.

ments in such a way that th

| with the steam passing upward. Hitherto

40

. 50

the partition-walls in the cells or compart-
ments of such apparatus have been fastened
to the bottom of the cell or compartment or
have been cast in one piece with same, while
the hoods covering the vertical tubes throuﬂ*h
which the steam 61113618 have been held in po-
sition by round-headed screws or by weights.
The disadvantage of these arrangements 1is
that the interior parts of the apparatus,
which, on account of deposits of lime and
other substances, must be frequently cleaned,
are only accessible with difficulty and neces-

| to pleees to clean it.
Be it known that I, HER‘\«IANN ARTI— UR

of the apparatus, partly in section.

It is then found that

the removal of the hoods where they are held
by round-headed screws is a most difficult 55

matter, owing to the heads of the screws be-
ing eaton away on their outer sides, s0 as to

leave no gripping-surface, and the threaded

portion is made immovable by rust. On the
other hand, the weighting of the hoods has
the dlsadvantage_ that by the action of the

| rising steam where the course of the gas liquor

is stOpped up or blocked the pOSlblOﬂ of the
hoods is easily altered, and they may even be
thrown off altogether.

The object of the present invention is to do

away with theseadvantages by improvements

in the construction of apparatus of theabove-
Indicated class, which will now be explained
with referencs to the a,ccompanym odrawings,
in which—

Figure 1 is an elevation of the upper part
Fig. 21s

a cross-section on line A B of Fig. 1. Figs. 3

‘and 4 are corresponding elevations of another
form of the apparatus.

The apparatus shown in Figs. 1 and 218 sep
arable into sections to per 111113 it to be readily

‘taken apart orpuat together; and it consists of
‘a suitable number of superposed cells or com-
partments «, in which vertical tubes b for the
‘admigsion of the steam or vapor, covered with
‘hoods ¢, having serrated edges :—md also out-
let-pipes d for the descent of the liquor, are
arrangedin the usual way. Each cell or com-
.partment a has a fioor or bottom 7, resting on

or fastened to annular flanges 7, which are

_connected with the inner wall w of the col-
‘umn in any suitable manner.
tion of the apparatus (shown in Fig. 1 of the
‘drawings) rests on the annular ﬂanﬂet se-

Theupper sec-

iYe)

.70
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Q0

cured to the wall w of the lower sectmn and |

the said lower section is supported by a suit-
able base or standardn. 'The partition-walls
e, regulating the course of the water to be
driven off, consist of plates extending from op-
posite sides of the compartments, asshown in
the drawings, and arranged to cause the fluid
to pass in a zigzag direction through the com-
partments. These partition-walls are not, as
hitherto, made integral with the bottom f of
the cell or compartment a, but are slid loosely
in channel-irons ¢, fastened to the inner wall

95
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‘gitate the apparatus bemg completely taken i of the compartment, and in channel-irons 2




- cell-wall w or cleaning cover or door r.
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on the cell-bottom f, being held in their posi- |

tions by a eross-rod 2. Thecross-rod 2 hasslots
or notches fitting intocorresponding notches
1n the partition-walls ¢ and is fastened in its
place by being pressed or latched under a
nose-piece or projection %, arranged on the
The
rod 2 serves at the same time for pressing all
the hoods ¢ in the cell against the bottom f
and for securing them in position over the
tube ends, and this is effected by means of
rods m, engaging the hoods ¢, being pressed
down and held by the cross-rod 2. The rods
m are connected in a similar way to the ecross-
rod 2 to that of the connection of the cross-rod
to the partition-walls e. Asshownin Fig. 1,
sundry of the teeth at the bottom of the hoods
¢ may extend below the other teeth and en-
gage the bottom 7.

By means of the arrangement described the
cells a of the apparatus can be easily and
quickly cleaned in case of need, since on re-
moving the rods 2 and m both the partition-
wallsand the hoods can be taken out, while the
hoods are always kept in their normal posi-
tion while the apparatus is at work.

In order to make the outlet-tubes for the
filuid from one cell to another easily accessi-
ble in order to clean them of the deposits, the
arrangement shown i1n Kigs. 3 and 4 isadopt-
ed, wherein part of the wall or shell 20 of the
apparatus serves as a wall for the tube, so
that by means of the opeuing o, normally
covered by the cover s, the tubes d can be
easily made accessible for ¢leaning from the
outside of the apparatus. For this purpose

it 18 preferable to give the tubes a trough-like
form, Fig. 4.

The constructional details of the invention,
as described, can of course be altered in many
ways without departing from the scope of the
invention.

712,891

The operation of the apparatusisasfollows:

The gas liguor is admitted to the upper com-
partment of the column and passes downward
from one compartment to the other through
the tubes d, connecting the compartments,
the partitions e causing the liquor to pass in
a zigzag manner through each compartment
before it is discharged therefrom. During
the passage of the gas liquor through the ap-
paratus the liguor becomes heated by the
steam, which passes up through the inlet-
tubes b, and some of the ammonia-gas 1is
driven off. The liquor containing the fixed
ammonia passes to the base of the column,

where 1t is mixed with milk of lime in order
to liberate the fixed ammonia, which, as be-
fore stated, with the evolved steam or vapor

ascends the column.

Having now described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. In an apparatus for freeing ammonia
from gas liquor, the combination of the cell
«, the hoods ¢, the partitions e, cross-pieces
m resting on the hoods, and suitable catches
or nose-pieces i on the inner wall of the cell,
with a cross-bar ¢ engaging said partitions,
cross-pieces and catches, as and for the pur-
pose shown and described.

2. In an apparatus for freeing ammonia
from gas liquor, the combination of super-
posed cells or compartments separated from
one another by means of suitably-supported
floors f provided with steam-inlet pipes b,
with trough-like tubes d open at top and bot-
tom, arranged at the periphery of said cells
and closed by suitable covers s, as and for
the purpose shown and described.

HERMANN ARTHUR ABENDROTIL.

Witnesses:

HENRY HASPER,
WOLDEMAR HAUPT.
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