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APPARATUS FOR CONCENTRATING AMMONIACAL LIQUOR.

SPECIFICATION forming part of Letters Paten® No. 341,578, dated May 11, 1886.

Application filed Mareh 25, 1885,

To all whom it MaYy CONCEFIL:
Be it known that I, CHARLES W. ISBELL,
of the ecity and county of New York, in the

State of New York, have invented a new and

useful Improvement in Apparatus for Con-

~centrating Ammoniacal Liquor, of which the
following is a specification.

In my application for Letters Patent, Serial
No. 160,026, filed March 25, 1885, I ha,ve de-

scribed a mebhod of concentr atmﬂ' ammomacal

liquor, which consists in. subjectlnﬂ* the weak

l1quor 1n a closed vessel to the action of heat,
In order to drive off the free ammonia in the
form of vapor, in then passing the ammonia

Ig
- tus, 1n order to condense any aqueous vapor

vapor thwugh a worm or condensing appara-

~which may be held in suspension, and in finally

Antroducing the ammeonia vapor into and ab-

. sorbing the vapor by a portion of the weak
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ammoniacal liguor or by water contained in a

submerged and cooled receiver until such

liquor or water is raised to a strength wluch
will admit of its being profitably Shlpped |
The object of my present invention is to pro-
vide a simple apparatus, which may be con-
structed at a small cost, and in which the meth-
od of concentrating weak ammoniacal lquOl
may be profitably carried out,.
Intheaceompanying drawings, Fi gm elrep-

resents a sectional elevation of an apparatus

embodying my invention; and Fig. 2 repre-

- sents a vertical section on the p]ane of the dot-

ted line x », Fig. 1.

sSimilar lettels of reference designate cor re-
sponding parts in both the figures.

A deswnates a closed vessel or vat, whlch

may be of cylindric or other form, and con-

stracted of plate metal, wood, or anv othel

- suitable material.
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B designates a pipe, provided outside the
vessel with a coek or valve, b, and extending
into and nearly through the vessel. The por-
tion of the pipe B which is within the vessel is

- provided with or hasnumerousholesor perfora-
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tions *, so that steam introduced through the
pipe will be discharged into the ammoniacal
liquor, which is plaeed in the closed vessel,

and will serve to heat the same. Instead of
discharging iree steam info the liquor, I may

employ a steam-coil arranged within the ves- | p

|
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The vessel A is provided with a discharge
cock or valve, a, at the bottom, and has also
a man-hole, ¢, through which access ean be g5
had to the vessel for cleaning it or for ‘any
other purpose.

O designates an open tank or vat, which

- may be of wood- or metal, and which is ar-

ranged above the vessel A, and which 1s pro- 6¢
vided with a partition, ¢, dividing 1t into two
compartments, C' C°. In the compartment C

18 arranged 2 worm or coil of pipe, D, one end

of which is connected at d with the vessel A,
and the other end of which is prolonged to 63
form a pipe,d’, from which a pipe, ¢&*, extends
downward,for 2 purpose hereinafter deqcubed
The pipe & is connected with a pipe, d', by a
T-fitting, d*, and between the T- httmg and
the worm or coil is a. valve or cock, d', by 7o
which the passage from the worm or ¢oil and
pipe d may be controlled. In the pipe & is

a valve or coek, d'. With ._the pipe d' may
be connected a supply-pipe for ammoniacal
liguor, which may be taken from an elevated 75
reservoir or tanL, or supplied directly by a
pump from the pipe .

In the compartment C* of the vat or tank C
is arranged a receiving-vessel, E, which may
{ be eylindrie, and which extends from the par- 8o
tition ¢ to the opposite end of the tank or vat
C. This partition and end of the tank or vat
may indeed form the ends of the reservoir, the
latter consisting of an endless cylinder of sheet
or plate metal, conuected in a water-tight man- 83
ner to the par bltlon ¢ and the opposite end of
the tank or vat. From the receiving-vessel
E extends a pipe, ¢, in which is a cock, ¢, and
which communicates with the shipping vessel
or tank I¥, which may be of any suitable form go
and material. The receiving-vessel I is also
provided with a test-cock f, through which
a portion of its contents m‘ly be Wlthdmwn for
testing.

The compaltment C of the tank or vat C i is 95
provided with an inlet, ¢, for feed or cooling
water,which suuoundsthe receiving-vessel E,
and in which thelatteris immersed. The par--
tition ¢ is lower than the walls of the tank or |
vat C, and hence the water after filling the 1co
compartment C* will overflow into the com-
artment €', and will there serve to cool the

sel, which will effect the heabmg of the liquor | worm or coil D, and condense the aqueous va-
by 13.(11&131011

por carried off in suspension. Inthiscasethe
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cold feed-water introduced at the inlet ¢’ will
be somewhat warmed before passing info the
compartment €', and will therefore not act to
cool the worm or coll so energetically as to
produce the carbonate of ammonia therein and
clog the worm or coil. An overflow-pipe, ¢,
leads {from the compartment C'.

It will be observed that in the pipe d, I have |
introduced a T -fitting, d*, and this, as well as

the T-fitting d* in the pipe d', provides for
readily cleaning these pipes, 1t being only nec-
essary to remove the screw-plugs which close

 the outer branches of the T-fittings.
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- casks, vessels, or packages which will prevent
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A safety-pipe, (x, extends from within the
vat or vessel A to a considerable height above
the same, and prevents the liability of any ex-
plosion. A similar pipe, G, extends from the
receiving-vessel K. |

The operation performed in carrying out
my invention 1s a follows: Weak ammoniacal
liquor 1s introdueed through the supply-pipe
d’ and coil D into the vessel A nntil the latter
1s filled to the level indicated by the dotted
lines therein, the cock d* being then closed.
The cock d" is then closed, and the cock d*
opened, and the weak ammoniacal liquor is
introduced into the receiving-vessel E until
the latter i1s nearly or quite full, and the cock
d’ is afterward again opened. Steam is now
introduced through the pipe B, to heat the ani-
moniacal liquor in the vessel ortank A, and to

thereby drive off the free ammonia contained |

thereininthe formof vapor. A certainamount
of aqueous vapor will be carried in suspen-
sion by the ammonia vapor, and in passing
through the worm or coil D all or nearly all
of such aqueous vapor will be condensed, and
will flow back into the vessel A, while the am-
monia vapor will pass onward and be deliv-
ered through the pipes d & into the liquid
contained in the receiving-vessel E, by which
such vapor will be absorbed. When the con-

tents of the receiving-vessel E, as drawn from |

the test-cock f, indicate the desired strength
of liquor, the cock ¢ is opened and the liquor
discharged fromthe receiving-vessel E into the
shipping tank or vessel I, which 1s afterward
closed and ready for market. Any suitable

the escape of ammonia may be employed for
shipping this strong liquor. Those packages
or vessels in which glycerine has been con-
tained, and which are known as ‘“glycerine-
packages,”’” will well answer the purpose.

" I do not confine my invention to the em-
ployment of the weak ammoniacal liquor to
receive and absorb the ammonia vapor and
serve as the vehicle in which it is contained
and shipped to market, as I may employ clear
water for this purpose. It is obviously more
desirable to employ the weak ammoniacal
liquor, as it already contains a certain amount,
of ammonia and requiresless to bring it up to
the desired strength. To obtain {rom the lig-
uor in the vessel or tank the last trace of free
ammonia, I may introduce lime thereto; but
this forms no part of my present invention.
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|  After the ammonia has been driven off from
the contents of the vessel A the spent liquor
may be withdrawn through the coclzor valvea. 75
1t will be understood that the heat i1n the
ammonia vapor tends to raisethe temperature
of the liguid in which it is absorbed, and so
retard the condensation of the ammonia in
the liquid. The arrangement of the receiv- 75
ing-vessel B in a tank of cold water,which is
supplied continuously thereto, greatly facili-
tates the rapidity of the operation, as the heat
is abstracted from the receiving-liquid in the
vessel E by the cold water which surroundsit. 8o
I am aware that many forms of apparatus
have been devised for the manufacture of
aqua-ammonia, muriate and carbonate of am-
monia, and sal-ammoniac, and L am aware that
in many apparatus for the purposes described 8
the ammoniacal liquor has been heated or sub-
jected to distillation in a closed vessel, and
the vapors have been conducted through a
worm for condensing or cooling them, and
afterward the liquid resulting from condensa- go
tion of the vapors has been collected in a sep-
arate vessel. I do not claim, broadly, any of
the features above described as of my inven-
' tion, but desire to limit my invention tocom-
binations of parts which I believetobenovel. gz
It is very desirable that the lower end of
| the worm D should beconnected with the heat- .
ing-vessel A, becauseany aqueousvapor which
may pass off with the ammonia vapor will be
condensed and returned to the heating-vessel 1oo
A ,while the ammonia vapors will passonto the
receiving-vessel. It is also very desirable to. -
receive and absorb the ammonia vapors in lig-
uid in the receiving-vessel I submerged in
water, because the temperature of the liquid 105
will then be reduced, and the absorption of
vapor necessary toraise theliquid to astrength
which will render it profitable to ship the li-
quid will be greatly expedited. |
It is advantageous to supply cooling water, r1o
first, to the part of the tank or vat which con-
| tains the receiving-vessel X, and then to permit
{ the water to overflow into the compartment
containing the worm or coil D, because the
coldest water will first act to reduce the tem- r1g
perature of the receiving-vessel, and will be
so warmed betore 1f passes around the worm
or coll that 1t will not act so energetically
thereon as to produce carbonate of ammonia
in the worm or coil, and so clog the same. 120
I do not claim as a part of my present in-
vention the method of concentrating ammoni-
acal liquor, which is described herein, and
which is performed by the apparatus which
forms the subject of this application, inas- 123
much as that method forms the subject of my
application, Serial- No. 160,026, hereinabove
referred to. |
What I claim as my invention, and desire to
secure by Letters Patent, is— 130
- 1. In anapparatus for concentrating ammo-
niacal liquor, the combination, with a closed
vessel and means for heating its contents, of a
l condensing-worm the lower end of which is
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eonnected with said vessel in order to return

thereinto the water resulting from condensa-
tion of aqueous vapor, a water-tank, and a
receiving-vessel for liquid, submerged therein,
a pipe for condueting vapor from the worm
into the receiving-vessel to be condensed In
the liquid therein, and pipesfor admitting the
ammoniacal liquor to the closed heating-vessel

‘and the receiving - vessel, substantially as

herein described. |

2. In an apparabus for concentrating am-
moniacal liquor, the combination of a closed
vessel and means for heating its contents, a
divided water-tank having a water-inlet in
one compartment, an overflow therefrom into
the other compartment, a condensing-worm In
the last-mentioned compartment and connect-
ed at its Jower end with the heating-vessel in
order to return thereinto the water resulting
from the condensation of aqueous vapors, a

. receiving-vessel for liquid, submerged in the

| compartment, having a water-inlet, a pipe for

conductine ammonia vapor from the worm
into the receiving-vessel to be condensed in
the liquid therein,and pipes for admitting

ammoniacal liquor into the closed heating-
“vessel and into the receiving-vessel, substan-

tially as herein described. -

3. The combination of the closed vessel A
and its steam-pipe B, the tank C, having the
partition ¢, the worm D, arranged in the com-

partment C',and a pipe and T-fitting d d¥,

connecting it with the vessel A, the receiving:-

vessel E, submerged in the compartment C,

the pipe @’ and cock &,the pipe d’, with 1is

cock d', and a T-fitting, d*, connecting the

pipes @ and @ all substantially as herein de-
seribed. ' | -
CHAS. W. ISBELL.
Witnesses: |

C. HALL,

FrREDK. HAYNES.
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