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This invention relates to saturator ejector vent
pipes, and more particularly to devices of this
character adapted for use in connection with an

_air lift type of sulphate ejector for an ammonia
> saturator, such as is used in a coal gas manufac-
turing plant.

It is an object of the present invention to pro-
vide improved means for separating the air from
the slurry in the mixture discharged by the sul-

-phate ejector. )

Another object is to provide a wide surface over
which the mixture of air and slurry may flow
from the ejector in order to permit the air to
escape therefrom.

Ancther object is to provide a combined surge
box and vent with an inclined bottom over which
the slurry may flow, so as to prevent the sulphate
from banking.

Other objects and features of novelty will be
“apparent as the following description proceeds,

reference being had to the accompanying draw-
ing, in which

Figure 1 is a vertical section through a satura-
tor provided with an air lift, to which the com-
bined surge box and vent according to the present
invention is applied;

Fig. 2 is a section taken along the line ITI—IT
of Fig. 1; and

Fig. 3 is a similar section showing a modified
-construction. ]

Referring more particularly to the drawing, the
invention is illustrated in connection with an
ammonia saturator, such as is used in a coal gas
manufacturing plant for removihg ammonia from

“the gas. This saturator comprises a shell 1 pro-
vided with a gas inlet 2 and a gas outlet 3.

A pipe 4 connected to the inlet 2 receives the
gas from a gas main, preferably leading from an
exhauster, with or without a reheater therein.
.The pipe 4 terminates in a cracker pipe 5, which
comprises an annular ring having an inverted
U-shaped cross section, the inner and outer walls
of the cracker pipe being provided with a plu-

rality of slots 6. )

The cracker pipe 5 is mounted upon a plurality
of supports 7 which are carried by the shell 1.
The shell is also provided with a cleaning or in-
spection manhole 10, and an inlet 11 which re-
ceives a drain pipe from the drip pot for the
Z“return of acid or liquor to the saturator.

The top of the casing 1 is provided with a fit-
ting 12, through which passes the sulphate ejector
pipe 13, and the air pipe 14. These two pipes
cooperate to form an air lift for ejecting the sul-
.phate from the saturator.

The gas from which the ammonia is to be re-
moved is passed in at the inlet 2 through the pipe
4 and the cracker pipe 5, and passing out through
the slots 6, bubbles up through the liquid con-
tained within the shell 1. This liquid is initially
a solution of sulphuric acid, preferably contain-
ing about 5% H2804, and the liquid level is pref-

erably maintained near the upper part of the

cracker pipe. .

The ammonia combines with the water in this
dilute solution to form ammonium hydroxide,
which immediately combines with the acid to
form ammonium sulphate, as is well known in
this type of reaction.

The gas from which the ammonia. has been
removed rises above the liquid in the shell 1 and
passes out through the outlet 3 to the acid sepa-
rator (not shown). The ammonium sulphate re~
mains in solution, until sufficient gas and conse-
quent ammonia has passed through the solution
to cause a concentration which will result in
crystallization of the ammonium sulphate.

The crystals and the concentrated salt gravi-
tate to the bottom of the casing 1 and thus form
a slurry, The upward passage of the bubbles of
air from the air pipe 14, passing upward through
the ejector pipe 13 will lift the slurry therein ac-
cording to the well known air lift principle, and
50 discharge the accumulated ammonium sul-
phate from the saturator.

The ejected sulphate is drained and dried, the
liquid drained off returning through the pipe 11
to the saturator, and the dried sulphate otherwise
disposed of. The construction and operation de-
scribed above is well known in the art, and there-
fore forms no part of the present invention other
than in combination with the structure now to
be described.

As shown in Figs. 1, 2 and 3, a casing 17 is pro-
vided, which has an inlet 18 connected to the
ejector pipe 13 by means of an elbow 19. . The
casing 17 is also provided with an air outlet 20
which is located in the upper part of the casing.

The bottom 21 of the casing 17 is wide and
substantially flat, being inclined downwardly from
the inlet 18, so that the mixture of air and slurry
received at the inlet 18 from the sulphate ejector
may flow over the wide surface 21, which will
permit the air to be readily separated therefrom
and pass out through the air vent 20.

The novel structure also includes a surge box
23, which may be a separate chamber connected
to the air chamber 17, but in the preferred em-
bodiment disclosed herein the surge box and air
vent are portions of a single casing. Accordingly
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-separate saturators.
"tion of this embodiment is identical with that

2

there is provided a partition 24, the lower por-
tion of which is cut away to form an aperture 25.
The bottom of the surge box is constricted to
form an outlet 26 which is connected by an elbow
27 to a discharge pipe 28.

The upper rim of the surge box is flanged as at
29 so as to receive a removable cover 30. A surge
box baffle 31 is preferably inserted in the surge
box, and it comprises a shell conforming to the
walls of the surge box and having an aperture
32 registering with the partition aperture 25.
The top of the surge box baffle is provided with a
flange 33, upon which this element depends for
its baffling action.

The shlurry, from which the air has been re-
moved in the casing 17, passes through the aper-
tures 25 and 32 and into the surge box, and
through the outlet 26 and elbow 27 to the dis-
charge pipe 28. Any irregularities in flow will be
impeded by the baffle 33, so as to prevent splash-
ing or foaming of the slurry. The removable
cover 30 permits the operator to inspeet the con-
ditions of flow within the surge box, and also per-
mits him to remove samples for testing as desired.

The device has been described above as a single
unit associated with a single saturator, but the
invention permits of gang or battery operation,
in that the ejector pipes from several saturators
may be respectively connected to inlets of a com-
mon air vent. This arrangement has been illus-
trated in Fig. 3, in which the air chamber 36
corresponding to the air chamber 17, is provided
with separate inlets 37 and 38 each adapted to
be respectively connected to the ejector pipes of
Otherwise the construc-

hereinbefore disclosed
While two embodiments of the invention have
been illustrated and described in such detail as to

-enable anyone skilled in the art to practice the

invention, it is to be understood that the inven-
tion is not to be limited to any of the details dis-
closed other than as necessitated by the devel-
opment of the prior art. Instead it will be ap-
preciated that the invention embraces such em-
bodiments of the broad idea as fall within the
scope of the appended claims, it being obvious
that various changes may be resorted to with
respect to the disclosed embodiments without
departing from the spirit of the invention.

I claim as my invention:

1. Tn combination with an ammonium sulphate
saturator having a shell, an air lift comprising a
vertical pipe extending outside of the saturator
shell, a casing connected to the top of said ver-
tical pipe, said casing having a partition with
an underflow aperture and dividing said casing
into an air vent compartment adjacent said pipe
and a surge box, said air vent compartment hav-
ing a wide bottom inclined toward said under-
flow aperture, an air vent pipe connected to said
air vent compartment, and a slurry discharge
pipe connected to said surge box.

2. In combination with a saturator having an
air lift and a slurry outlet for said air lift, of
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a compound surge box and vent connecting the
air lift with the slurry outlet therefor and com-
prising a vent pot and surge pot connecting there-
with, the vent pot being connected with the air
lift to receive slurry therefrom and being of
larger area than the air lift and the slurry outlet
to lower the velocity and thereby separate the
air from the slurry passing from the air 1ift to
the outlet therefor, and the surge pot being con-
nected with the slurry outlet for delivery of slurry
thereto so as to maintain a steadying volume of
vented liquid therein for preventing surging of
slurry through the slurry outlet, the connection
between the surge pot and the vent pot compris-
ing a partition shutting off the vent pot from
the surge pot and having an underflow connect-
ing passage for the passage of slurry from the
vent pot to the surge pot as underflow, and a
vent from the vent pot for venting the same.

3. In combination with a saturator having an
air lift and a slurry outlet for said air lift, of a
compound surge box and vent connecting the air
lift with the slurry outlet therefor and com-
prising a vent pot and surge pot connecting there-
with, the vent pot being connected with the air
lift to receive slurry therefrom and having a
large flat surface providing a larger area than
the air lift and the slurry outlet to lower the
velocity and thereby separate the air from the
slurry passing from the air lift to the outlet
therefor, and the surge pot being connected with
the slurry outlet for delivery of slurry thereto
so as to maintain a steadying volume of vented
liguid therein for preventing surging of slurry
through the slurry outlet, the connection between
the surge pot and the vent pot comprising a
partition shutting off the vent pot from the surge
pot and having an underflow connecting passage
for the passage of slurry from the bent pot to
the surge pot as underflow, and a vent from the
vent pot for venting the same.

4, In combination with a saturator having an
air 1ift and a slurry outlet for said air lift, of a
compound surge box and vent connecting the air
1ift with the slurry outlet therefor and compris-
ing a vent pot and surge pot connecting there-
with the vent pot being connected with the air
1ift to receive slurry therefrom and having a large
flat surface inclined to the horizontal toward
the surge pot providing a larger area than the
air lift and the slurry outlet to lower the veloc-
ity and thereby separate the air from the slurry
passing from the air lift to the outlet therefor,
and the surge pot being connected with the slurry
outlet for delivery of slurry thereto so as to main-
tain a steadying volume of vented liquid therein
for preventing surging of slurry through the
slurry outlet, the connection between the surge
pot and the vent pot comprising a partition shut-
ting off the vent pot from the surge pot and hav-
ing an underflow connecting passage for the pas-
sage of slurry from the vent pot to the surge pot
as underflow, and a vent from the vent pot for
venting the same.
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