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The present invention relates broadly to
the treatment of liquids for the removal of
air therefrom, together with the removal of
other gases of a nature causing corrosion or

5 other objectionable results.

At the present time, it is customary in
the art to which this invention relates to at-
tempt removal of air and other gases by boil-
ing for predetermined periods, or, as shown

10 in my prior Patent No. 1,321,999 of Novem-
ber 18, 1919, to effect the release of air and
gases by an expansion of the water thereby
causing the more or less instantaneous re-
lease due to evaporation of a definite amount

15 of the water being treated of the air and
gas. The first method has been found objec-
tionable due to the long heating period re-
quired and the uncertainty of the results ob-
tained. In some cases it is not desirable to

20 maintain differences in temperature such as
best suited for the instantaneous release of
the air. :

By the present invention there is provided
a modified form of deaerating apparatus

25 operating on a different ]f)rinciple whereby
the advantageous results of both of the pres-
ent methods are obtained without the accom-
anying disadvantages, permitting water
aving zero oxygen to be uniformly secured.
In the accompanying drawings, there is
shown for purposes of 1llustration only one
embodiment of the present invention, 1t be-
ing understood that the drawings do not de-
fine the limits of my invention and that
changes may be made in the construction and
operation without departing from the spirit
of the invention or scope of my broader
claims.
In the drawings,
Figure 1 is a vertical sectional view, some-
what diagrammatic, illustrating one embodi-
ment of the present invention;
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Figure 2 is a transverse sectional view on-

the line II—II of Figure 1;
Figure 3 is a detail view representing an

end elevation of the condenser constituting
part of the deaerating apparatus;

Figure 4 is a vertical sectional view on an
enlarged scale of one of the steam supply noz-
les, and

Figure 5 is a top plan view of the construc-
tion illustrated in Figure 4.

In carrying out the present invention there
may be provided apparatus of suitable con-
struction preferably comprising a heating
chamber 2 and a receiver 3. Communicating
with the chamber 2 is a supply connection 4
through which the liquid to be treated is
initially supplied to a distributing box 5.
From this box the liquid overflows onto a
series of agitating and distributing pans 6
over which it flows in cascade for e%fectively
breaking up and agitating the liquid during
its passage throung the vapor space in the
heating chamber. _

The heating chamber may be heated in any
desired manner, as by free steam supplied
thereto through a connection 7. This connec-
tion may, if desired, be automatically con-
trolled by a thermostatic valve 8 adapted to
be operated by a thermostat 9 within the
chamber 2. If will be apparent that in this
chamber the steam is brought into intimate
contact with the liquid in its divided condi-
tion whereby there is secured an efficient heat
interchange. '

This preliminary heating of the liquid
causes the release of some of its contained air
and gases, the amount of air and gases so re-
leased depending upon temperature condi-
tions within the heating chamber. This
chamber may be provided with a vent 11 pre-
venting the same from becoming air-bound
and permitting the escape of air, gases and
vapor, whereby the desired vapor tension
conditions within the heating chamber are
constantly maintained.

From the heating chamber 2 the heated
liquid is adapted to pass thr‘ou’%};l a control-
ling valve 12 to the receiver. is valve is 90
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80 located as to always maintain a water seal
between the heating chamber and the re.
ceiver, and may be adjustably controlled by
means of a spring 13 permitting the pres-
sure at which the valve opens to be varied as
may be desired. The liquid passing the valve
12 flows in cascade over the agitating and dis-
tributing pans 14 positioned within the vapor
space in the reservoir 3.

The desired levels may be maintained in the
respective chambers 2 and 3 by a float-oper-
ated valve 15 in the inlet connection 4 and
controlled by a suitable float 16 in the casing
17. By reason of its construction, it will be
apparent that as the liquid level in the reser-
volr 3 lowers, additional liquid will be sup-
plied to the heating chamber. This in turn
will cause an increase of heat within the heat-
ing chamber for opening the valve 12.

ated at some suitable point within the
receiver is a steam manifold 18 having a se-
ries of laterally extending branches 19. Each
of these branches supplies steam nozzles 20
located below the level of the liquid within
the receiving chamber. These nozzles may
be of the construction illustrated in detail in
Figures 4 and 5 comprising upwardly dis-
charging steam openings 21 enclosed within
8 bell 22. This discharge of steam through
the openings 21 causes liquid to be sucked up-
wardly through the passages 23 and into in-
timate contact with the escaping steam. This
causes a violent ebullition to take place on ?he
surface of the liquid in the receiver, which
further bresks up the liquid and causes the
release of any remaining air and gases there-
from. The temperature conditions within
the receiver may be automatically controlled
by providing the manifold with a valve, simi-
lar to the valve 8 and adapted to be controlled
by the thermostat 10,

For withdrawing the vapor, air and gases
from the vapor space within the receiver, and
for maintaining the desired temperature and
pressure conditions therein, there may be pro-
vided, in combination with the thermostati-
cally controlled valves, a condenser 24 hav-
ing a communication with the vapor space of
the receiver and having a cooperating ejector
26. The connection 25 has an area sufficient
to convey from thereceiveranamountof vapor
and gases at least substantially equal to the
amount of steam supplied to the receiver
through the manifold 18. Within the con-
denser, the condensible vapors are condensed
and returned by suitable connection 27 to the
receiver. The non-condensible content is
then withdrawn through the ejector 26. It
will be apparent that the vapor and gases
withdrawn through the connection 25 con.
tain a considerable amount of heat. This
heat may be conveniently recovered by pass-
ing the cooling liquid through the condenser
from the inlet 28 to the outlet 29 and then
connecting the outlet by suitable piping to
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the inlet connection 4. In this manner, the
heat released within the receiver will be effec-
tive for preheating the liquid supplied to the
heating chamber.

For withdrawing the liquid as it may be
required from the receiver 3, there may be

rovided a service connection 30. It will

e apparent that the passage of liquid
through the service connection will be in
accordance with the demands on the appara-
tus and that such demands will, in turn, de-
termine the amount of liquid and heat sup-
plied to the apparatus. In some cases the
demands through the service connection 30
may be so heavy that it is impossible to
maintain the desired liquid level in the re-
ceiver by the volume of liquid passing the
controlling valve 12. To compensate for
this tendency, there is provided a supple-
mentary connection 31 between the heating
chamber and the receiver. Within this con.
nection is a float-operated valve 32 controlled
by a suitable float-84 within the casing 33 in
communication with the receiver. In case
the liquid level within the receiver should
drop below a predetermined amount, the
float operated valve 32 will be opened to
permit the passage of supplementary liquid
from the heating chamber to the receiver.
It is desirable that the float 34 shall be effec-
tive for preventing the liquid level from ever
falling below the outlets from the nozzles 20.

The use of deaerated water for industrial
purposes requires that the deaerating appara-
tus be provided with means for delivering
deaerated liquids at different temperatures.
For example, in some cases it is desirable to
supply deaerated water to economizers at
temperatures as low as 135° F., while in other
cases it.is necessary that the water be sup-
plied at temperatures as high as 210° F. In
pipe systems handling hot water in buildings,
the temperature has been found to be in tha
neighborhood of 165° F. Wor other man.
ufacturing systems and purposes other def-
inite temperatures are required.

With the apparatus disclosed herein, the
control of the temperature of the delivered
liquid is made quite easy. The temperature
of this liquid may be controlled by varying
the amount of heat supplied to the heating
chamber and maintaining temperature and
pressure conditions within the heating cham-
ber and the receiver which are substantially
equal, or by maintaining any desired tem-
perature within the heating chamber and
opereting the condenser and ejector in such
manner as to maintain different temperature
and pressure conditions within the receiver,
In still other cases, the condenser and ejector
may be entirely omitted and the receiver per-
mitted to discharge vapors and gases diractly
to the atmosphere.

*In actual operation it has been found that
where a definite temperature is maintained
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within the heating chamber, the liquid passed
at this temperature to the receiver, and a
corresponding temperature maintained in the
receiver, the heat released in the receiver

will separate substantially all of the air’

from the liquid. It will be apparent that
under these conditions the temperature of
the steam supplied to the manifold 18 must
be higher than the temperature within the
receiver by an amount at least sufficient to
overcome the static head of the liquid in the
receiver above the nozzles 20. :

For example, if a temperature of 175° F.
is maintained in the heating chamber, a boil-
ing temperature which will be equivalent to
a vacuum of 16.33 inches of mercur{, may be
maintained within the receiver bki' the proper
operation of the condenser and ejector or
other form of withdrawing means. If a
temperature of 210° F. is required within the
receiver, the temperature in the heating cham-
ber may still be maintained at 175° F. and the
vacuum in the condenser reduced to zero or
the vapors from the receiver permitted to
discharge directly to the atmosphere. TUnder
such conditions, the steam supplied by the
manifold 18 combined with the exchange of
heat between that steam and the liquid will
provide a sufficient amount of vapor to raise
the temperature of the liquid passing'over the
pans 14 to 210° F. These differences in pres-
sure between the heating chamber and the
receiver are made possible in the present
case by the use of the adjustable spring on
the controlling valve 12 and the proper eper-
ation of the condenser and ejector.

It is highly desirable that the amount of
steam supplied through the manifold 18 be
sufficient to change the phase of the liquids
and vapors contained within the receiver to

cause substantially complete separation-of the’

liquid and ajr. ¢ amount of heat in the

steam so supplied should be not less than the -
amount equivalent to that required to evapo-.

rate not less than 1% of the total volume of
the liquid as it passes through the receiver 3

. at itg boiling point.. Also, the capacity of the
- air connection 25 should b

e sufficient to con-
vey from the receiver all of the air, gases and
vapors released within the receiver.

The advantages of the present invention
arise from the provision of a liquid treating
apparatus in which the liquid is successively
heated in such manner that the control of the
zemgerature of the delivered liquid is facili-

ated.

Further advantages arise from the provi-
sion of means for successively heating a given
body of liquid under definite temperature
and pressure conditions whereby all of the air
may be effectively removed therefrom.

The foregoing results are accomplished in
a highly satisfactory manner by an apparatus
such as is disclosed in the drawings and de-
scribed in the specification, but it will be ob-

3

vious that many changes within the scope of
the following claims may be made without
destroying the usefulness of the invention.

I claim: L

1. In an apparatus for separating air from
liquids, & heating chamber, means for con-
tinuously supplying heat to said chamber in
the amount required to maintain the desired
temperature: conditions therein irrespective
'of the volume of liquid being treated, a re-

ceiver, means for delivering liquid first to-

said heating chamber and then to said re-
ceiver, and means for supplying heat to said
receiver to the amount required to maintain
a deaerating atmosphere therein.

2. In an apparatus for separating air from
liquids, a heating chamber, a source of heat
therefor, means for automatically continuous-
ly controlling the amount of heat supplied to
said hesting chamber irrespective of the
amount of liquid being treated, a receiver,
means for delivering liquid first to said heat-
ing chember and then to said receiver, and
means for supplying heat to said receiver in
the amount required to change the phase of
the liquid supplied thereto from the heating
chamber.

3. In an apparatus for separating air from
liquids, a heating chamber, a source of heat
therefor, a receiver, means for delivering liq-
uid first to said heating chamber and then to
said receiver, means automatically continu-
ously controlfing the amount of heat supplied
to said heating chamber, and means for sup-
plying heat to said receiver to uniformly
change the phase of the liquid supplied there-
to by the heating chamber. . A

4. In an apparatus for separating air from
liquids, a heating chamber, means continu-
ously controlling the amount of heat supplied
to said chamber in accordance with the sup-
ply of liquid and irrespective of the volume,
a receiver, means for delivering liquid first to
said heating chamber and then to said re-
ceiver, and means for supplying heat to said
receiver below the level oF the liquid therein
to violently agitate said liquid and maintain
within the receiver a deaerating atmosphere.

5. In an apparatus for separating air from
liquids, a heating chamber, a receiver, means
for supplying li(tiluid successively to said heat-
ing chamber and said receiver, means for con-

‘tinuously maintaining predetermined condi-

tions within said heating chamber, means for

separately supplying supplemental heat to

said recerver, and means co-operating with
said receiver for maintaining temperature
conditions therein similar to or different from
the temperature conditions within the heat-
ing chamber.

6. In an apparatus for separating air from
liquids, a heating chamber, a receiver, a
SErin -controlled valve between said heating
chamber and said receiver, means for supply-
ing liquid to said heating chamber, said valve
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permitting the passage of liquid under pre-
determined conditions from said heating
chamber to said receiver, and means for sepa-
rately heating both the heating chamber and
the receiver.

7. In an apparatus for separating air from
liquids, a heating chamber, a receiver, a
spring-controlled valve between said heating
chamber and said receiver, means for supply-
ing liquid to said heating chamber, said valve
permitting the passage of liquid under. prede-
termired conditions %rom said heating cham-
ber to said receiver, and means for separate-
ly heating both the heating chamber and the
receiver, the heating means for said receiver
supplying heat to the liquid therein below the
liquid level.

8. In the method of separating air from
liquids, the steps consisting in heating the
liquid in one chamber, delivering the heated
liquid to a second chamber, an%l supplying
additional heat to the liquid in the second
chamber below the level of the liquid therein
and in accordance with the amount of liquid
being treated to continuously change the
phase of a definite percentage of said liquid.

9. In the method of separating air from
liquids, the steps consisting in heating the
liquid in one chamber, delivering the heated
liquid to a second chamber, maintaining simi-
lar temperature conditions in both of said
chambers, and supplying additional heat to
the quuici in the second chamber below the
level of the liquid therein.

10. In the method of separating air from
liquids, the steps consisting in uniformly
heating the liquid in ¢6ne chamber by induc-
ing a flow of heating steam thereinto in pro-
portion to the work being done, delivering
the heated liquid to a second chamber, sup-
plying free steam to the liquid in the second
chamber below the level of the liquid therein,
and permitting the escape of vapors and pases
from the second chamber in an amount suffi-
cient to produce a constant evaporation of

_ the liquid at its boiling point.
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11. In the method of separating air from
liquids, the steps consisting in heating all
of the liquid in one chamber, maintaining
predetermined temperature conditions in
said chamber, delivering the heated liquid at
said temperature to a second chamber, and
supplying steam to the liquid in the second
chamber%)elow the liquid level therein, and
at a temperature and pressure such as to over-
come the static head of the liquid in the sec:
ond chamber, and maintain therein a total
vapor pressure with a partial air ressure low
enough to insure deaeration of the liquid
therein. ) )

12. In the method of separating air from
liquids, the steps consisting in supplying
heated liquid to a receiver, maintaining defi-
nite temperature conditions within the re-
ceiver, and supplying free steam to the liquid

1,797,405

in the receiver at a point below the level of
the liquid therein, and at a temperature and
pressure such as to overcome the static head
of the liquid in the receiver, and maintain
in the receiver a total vapor pressure with a,
partial air pressure low enough to insure de-
aeration of the liquid in the receiver.

13. Apparatus for deaerating water com-
prising in combination a closed o amber, hav-
Ing a water outlet and an air outlet, means
for supplying water to be deaerated to said
chamber to maintain a body of water there-
in partially filling the chamber, and means
for scrubbing said body of water with steam,
including provisions for injecting steam into
the water and provisions whereby the steain
injected into the water will set up a directed
circulation of said body of water along a
path of flow closed upon itself.

14. Apparatus for deaerating water com-
prising in combination a closed chamber pro-
vided with an air outlet and a water outlet,
means automatically responsive to the amount
of water in said chamber for supplying water
to be deaerated to said chamber as required to
maintain a body of water therein partially
filling the chamber, and means for scrubbing
and circulating said body of water compris-
ing a steam jet pump,

15. Inanapparatus for separating air from
liquids, a heating chamber, a source of heat
therefor, a receiver, means for delivering liq-
uid first to said heating chamber and then to
said receiver, means controlling the pressure
at which the liquid passes to the receiver, and
means for supplying heat to said receiver in
the amount required to change the phase of
the liquid supplied thereto from the heating
chamber.

16. Inanapparatus for separating air from
liquids, a heating chamber, a source of heat
therefor, a receiver, means for delivering liq-
uid first to said heating chamber and then to
said receiver, means for supplying heat to
said receiver in the amount required to change
the phase of the liquid supplied thereto from
the heating chamqber, and a supplemental
means for passing liquid from the heating
chamber to said receiver.,

17. In apparatus for separating air from
liquids, a heating chamber having a single
source of heat, means for continuously sup-
plying from said source to said chamber heat
in the amount required to continuously main-
tain the desired temperature conditions there-
in, irrespective of the volume of liquid being
treated, a receiver, means for delivering lig-
uid first to said heating chamber and then
to said receiver, and means for supplying
heat to said receiver to the amount required
to continuously maintain a deaerating atmos-
phere therein. ‘

18, In apparatus for separating air from
liquids, a heating chamber having the same
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source of heat at all times, means for auto-

matically continuously controlling the-

amount of heat supplied to said heating
chamber from said source, a receiver, means
for delivering liquid first to said ileating
chamber, and then to said receiver, and means
for continuously supplying heat to said re-
ceiver in the amount required to maintain
deserating conditions therein.

In testimony whereof I have hereunto set

my hand. ]
WILLIAM S. ELLIOTT.
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source of heat at all times, means for auto-
matically continuously controlling the-
amount of heat suppled to said heating
chamber from said source, a receiver, means

p for delivering liquid first to said ileating

10

45

58

85

chamber, and then to said receiver, and means
for continuously supplying heat to said re-
ceiver in the amount required to maintain
deaerating conditions therein.

In testimony whereof I have hereunto set
my hand.

WILLIAM S. ELLIOTT.

CERTIFICATE OF CORRECTION.
Pacent No. 1,797,405, ' Granted March 24, 1931, to
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out lines 43 to-46, iclusive, and insert instead "in an amount sufficient to pro-
duce a constant evaporation of the liquid at its boiling point, and permitting the
escape of vapors and gases from the second chamber."; and that the said Letters
Patent should be.read with this correction therein that the same may conform to
the record of the case in the Patent Office,

Signed and sealed this 28th day of April, A. D. 1931,

M. J. Moore,
(Seal) Acting Commissioner of Patents.
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