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The present invention relates to condensers
and more particularly to means for regulating
the extraction of non-condensibles therefrom.

Heat exchangers provided for condensing the
exhaust from an elastic fluid turbine are usually
provided - with means for extracting non-con-
densibles such as air therefrom. The extraction
of the non-condensibles from the heat exchanger
is usually accomplished by some means such as
an ejector or a motor driven evacuating pump
connected to an after-cooler section of the heat
exchanger. Depending upon the various operat-
ing conditions of the power plant, a certain
amount of steam is usually exiracted along with
the non-condensibles. This loss of water is ordi-
narily not very serious but in some applications
such as in a turbine driven locomotive vehicle
designed for long run operation, the excassive
loss of water may be undesirable.

It is accordingly an object of this invention
to provide a new and improved arrangement for
controlling the operation of heat exchanger ap-
paratus so as to preclude excessive amounts of
vapor from being withdrawn from the heat ex-
changer with the non-condensibles.

Another object of this invention is to provide
a new and improved arrangement for controlling
the relative proportions of a mixture of con-
densibles and non-condensibles flowing through
a conduit. :

In accordance with one illustrated embodiment
of my invention I provide a condenser with a
pump for extracting non-condensibles from after-
cooler portions, the operation of which pump
is regulated by means responsive to vapor pres-
sure and the total pressure so as to maintain
a substantially constant proportion between the
non-condensibles and the vapor extracted. In
accordance with a second modification of the
invention the regulating means is adapted for

controlling a valve arranged adjacent to the in-

let of the evacuating pump. In accordance with
still further modifications of the invention the
regulating means is arranged directly within the
non-condensibles extraction conduit for control-
ling the mixture flow therethrough.

For a consideration of what I believe to be
novel and my invention, attention is directed to
the following specification and the claims ap-
pended thereto taken in connection with the ac-
companying drawing. :

In the drawing -Fig. 1.is a perspective view
iliustrating' @ heat exchanger system embedying
one modification of my invention; Fig. 2 is an
enlarged view, partly in section, of one detail
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of Fig. 1; and Figs. 3, 4 and 5 are views illus-
trating additional modifications of the invention.

In the drawing {0 indicates a feeder conduit
for conducting elastic fluid, such as steam, which
is to be condensed, from the exhaust of elastic
fluid turbines or other elastic fluid apparatus,
(not shown). A plurality of branch feeders (1,
{2 and 13 connect the feeder 8 to a plurality
of individual heat exchanger units such as {4, {15
and 16 arranged in parallel. While in this in-
stance I have shown but three such units, it is
understood that any desired number of units of
any suitable type may be used connected in a
similar manner as those shown. It is equally
obvious that instead of employing a number of
geparate and individual units, a single condenser
may be used. For purposes of illustration, I have
shown the units as being similar in construction
and each comprising two sections, a main con-~
denser section having an upper header chamber
{7 and an after-cooler section having an upper
header chamber 18. A plurality of heat exchange
tubes 19 communicate between the upper headers
11 and the lower headers 28 forming the main
condenser section, while similar groups of tubes
21 extending between the lower headers 20 and
the upper headers {8 form the after-cooler sec-
tion.. The heat exchange tubes may be of any
suitable design and may be provided with fins
as desired. Cooling air or other cooling fluid
may be passed in contact with the heat exchanger
surfaces to conduct the heat therefrom. Elastic
fluid fed from' the conduit 9 into the headers
1T passes downwardly through the tubes (9§
wherein most of the vapors are condensed, the
condensate draining into the lower headers 28
from which headers the condensate is discharged
through -connections 22 and the conduit 23 into
a suitable reservoir or hot well (not shown).

The fluid vapor which enters the lower headers
20 without condensing in the down pass tubes
{8 and the admixed non-condensibles pass up-
wardly through the tubes 2! of the after-cooler
section. The condensate drains from the after-
cooler tubes downwardly into the lower headers
while a mixfure of saturated vapor and non-
condensibles is withdrawn from the upper
headers 18 through the connections 25 and ex-
traction conduit 26 by a suitable evacuating pump
21 which in turn exhausts through an outlet 28
to atmosphere or to an auxiliary after-cooler
(not shown). The evacuating pump 27 may
be driven by any suitable means such as the elec-
tric motor 29 illustrated as being directly coupled
to the pump shaft: and adapted to be energized
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from a suitable source of supply, indicated by
lines 20 through connections 31 and 32. To insure
that a suction will be applied upon each of the
headers {8, even in the event that the pressures
may be varied in the different individual units,
the connections 25 are preferably provided with
restrictions or orifices 33. 'These orifices are of
such size as will insure the maintenance of a
pressure in the conduit 2% substantially below
any préssure which might obtain in any one of
the condenser units.

Depending upon the operating conditions of
the power plant, the supply of vapor to the con-
denser units may vary between relatively wide
limits. The percentage of air and other non-
condernsibles leaking into the vapor system may
also vary considerably. Thus when the percent-
age of air admixed with the vapor drops to a
relatively lew proporticn, a considerable amount
of saturated vapor may be withdrawn through
the extraction conduit 2§ by the pump 27, re-
sulting in a more or less serious- loss of water.
Conversely, if the percentage of air leaking info
the system is abnormally high, the efficiency of
the condensers may be materially diminished by
the improper purging thereof.

In accordance with my invention I provide
means for regulating the extraction of non-con-
densibles from the condenser after-cooler sec-
tions so as to maintain a relatively constant pro-
portion between the non-condensibles and the
vapor as is consistent with the most efficient
operation of the condenser system. It is obvious
that in certain power plant installations, space
limitations will not permit condenser capacity for
reducing all of the vapor to condensate under all
load conditions. In a locomotive vehicle, for
example, the condenser capacity must be re-
stricted to that required for normal running
conditions and a certain loss ¢f vapor through
the non-condensibles extraction system must be
tolerated for obvious reasons. It is desirable,
however, that this loss be maintained as low as is
practicable.

In the modification illustrated in Pie. 1, I
provide a pressure differential regulator 385 for
controlling the speed of operation of the pump
driving motor 28. The regulator 35 comprises
ong expansible element or bellows 386 which: is
connected by the tube 37 to the lower portion
of a bulb 28 which is arranged within the ex-
traction conduit 26. The bulb and bellows are
evacuated and filled with water. During nor-
mal operation, the steam of the mixture flow-
ing through conduit 26 will heat the water with-
in the bulb 38 causing the formation of vapor
therein, as indicated at 34 in Fig. 2. 'The bel-
lows 88 will be actuated in accordance with the
vapor pressure within the bulb which wiil cor-
respond with the temperature of the mixture
flowing through the extraction conduit 26 and,
hence, to the partial pressure of the water vapor
of the mixture. A second expansible element or
bellows 39 is in open communication by the tube
&0 with the interior of the conduit 26 whereby
the bhellows 39 is actuated in accordance with
the static or total pressure obtaining within the
extraction conduit 28. The movable ends of the
expansible bellows 38 and 33 are connected to 2
lever 41 which is supported upon an adjustable
fulerum 42 between the connections with the
bellows. In order to compensate for variations
in atmospheric pressure, a pair of evacuated bel-
lows 43 and &4 are connected to the lever and
opposingly arranged with respect to the bellows

25

30

40

50

60

65

70

5

9,247,056

33 and 38, respectively. The left end of the
lever 41 is connected by a link 48 to one end
of a rotatable contact arm 47 of the adjustable
resistance unit 48 in series circuit with the con-
nection 32 for the motor 29.

With this arrangement the ratio of the force

exerted by the bellows 36 to that exerted by the
bellows 2§ is the ratio.of the partial pressure of
the steam within the extraction conduit 26 to
e total pressure existing therein. As is well
known, the total pressure within the conduit is
equal to the pressure of the air plus the pressure
of the steam, while the pressure of the steam
is determined by its temperature. The position
of the arm 41 therefore indicates the relative pro-
portions of air and steam in the mixture. The
position of the arm &1 is not affected by changes
in the atmospheric pressure because, as pointed
oul above, atmospheric pressure changes are
comnensated by the bellows 43, 44, From this
viewpoint the pairs of bellows 39, 43 and 36, 44
are responsive to changes of the absolute pres-
sure angd the absolute partial vapor pressure in
the conduit 28. The two pairs of bellows then
effect movement of the lever 41 in response to
changes of the ratio of the absolute total pres-
sure and the absclute partial vapor pressure in
the conduit 28. The position of the fulcrum 42
may be adjusted so that a level position of the
arm 41 corresponds to any predetermined desired
ratio between the total pressure and the partial
pressure of the steam. When the pressure de-
viates slightly from the predetermined ratio, the
lever arms will he correspondingly rotated and
the speed of the pump motor varied accordingly
so as to maintain & substantially constant ratio
of the vapor pressure with respect to the total
pressure. Thus if the percentage of air flowing
through the conduit 28 increases, the tempera-
ture - of the mixture will be lowered causing
vapor to condense in bulb 38. The bellows mem-
ber 258 will correspondingly collapse and the lever
44 will be rotated in the clockwise direction re-
sulting in a decrease of the amount of the re-
sistance 48 included in the motor circuit. The
motor will accordingly be accelerated to increase
the suction from the conduit 28 thereby decreas-
ing the pressure therein. Such a decrease in
pressure in conduit 26 will cause a further de-
crease in the steam temperature and hence bel-
lows 38 will tend to be collapsed still more. Such
tendency will be offset, however, by -a corre-
sponding collapsing movement by bellows 39 due
to the decrease in the total pressure of the
conduit and the lever 41 will be refained in the
adiusted condition. - Conversely, if the propor-
tion of steam in the extraction conduit is greater
than the predetermined desired amount, then
the pressure within the bellows 36 will be rela-
tively greater than the presure within the bel-
lows member 335 so that the lever 41 will be
rotated in the counterclockwise direction to in-
crease the amount of the resistance 48, there-
upon reducing the speed of the motor 29 and
pump 28. The pressure within the extraction
conduit 26 will thereupon build up and also the
pressure within bellows 39 to resist the return
of lever 4{ to its previous position due to the
resultant increase in steam temperature and the
regulator will Be balanced in its. new position.

Since this regulating apparatus ig desighed for
use  primarily in conjunction with locomotive
power plants which during the course of a run
will be required to operate at widely varying
altitudes, compensation must be made for the
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variations in atmospheric pressure. By the ar-
rangement of the compensating bellows 43 and
&4 acting upon the lever-41 in an opposing rela-
tionship with respect to the bellows 89 and 38,
respectively, the influence of atmospheric pres-
sure may be effectively eliminated. The pres-
sure of the atmosphere acts on the bellows 43

and 44 in a manner identical as upon the bellows -

39 and 26 so that the atmospheric forces are
palanced. The net forces acting upon the lever
arm are those due to the partial steam pressure
and the total pressure obtaining within the ex-
traction conduit 26. :

Tnstead of adapting the regulator 85 for con-
trolling the speed of the pump driving motor
29, it may be equally well adapted for adjusting
o suitable valve arranged within the extraction
conduit substantially as illustrated in Fig. 3
with substantially the same results. In this
modification  the regulating device 3% is sub-
stantially similar to the arrangement described
in connection with the modification of Fig. 1
with the exception that the operating lever 41
is connected by link 54 to one end of & pivoted
lever 55, the other end of which is connected
to the stem 56 of the balanced type valve 57
The valve disks are preferably perforated as in-
dicated af 58 to preciude a complete closure of
the extraction pipe. In the operation of this
arrangement, in the event of an increase in the
amount of steam within the extraction conduit
26, the lever arm 4l is rotated in the counter-
clockwise direction to move the valve 57 to a
more closed position thereby effecting an in-
cresse in the total pressure within the extrac-
ticn conduit. . Conversely, in the event of an
increase in the proportion of air within the
extraction conduit, the lever arm 41 will be ro-
tated in the clockwise direction, thereby moving
the valve BT to a more opened position. As in
the modification previously described, & substan-
tially constant ratio of air with respect to steam
will be maintained in the flow of the mixture
through the extraction conduit. .

In Fig. 4 is illustrated a still further modifica-
tion of the invention in which the regulator is
compactly arranged within the casing 61 adaphed
to be included in the extraction conduit. The
casing 6! is provided with an inlet opening 62,
an outlet onening 83, and a balanced type valve
64 arranged therebetween. It will become ob-
vious, as the description proceeds, that the device
i equally operable for either direction of fluid
flow. Connected to the upper end of the valve
stem is a collapsible bellows 85 which is evac-
uated and partially filled with water so that it
will be actuated in dccordance with the tem-
perature or partial steam pressure of the mixture
flowing through the casing. Connected to the
1ower end of the valve stem is a second evac-
uated collapsible bellows 66 which is adapted to
be actuated in accordance with the total pres-
sure obtaining within the casing and substan-
tially balance the effect of the external pressure
acting upon the bellows 85 against the internal
vapor pressure. The collapsible elements are 80
selected as to relative sizes and areas that with
normal condenser operating conditions obtain-
ing, the valve will be balanced in a predetermined
mid-opened position which will maintain the
proper proportions of non-condensibles and
steam of the mixture flowing through the valve.
If for some reason the condenser operating con-
ditions should change, the valve will be auto-
matically readjusted: so as to maintain - sub-
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stantially constant the proportions of the mix-
ture components. For example, if the load on
the condenser should be increased and the pro-
portion of steam passing into the extraction
conduit is increased, the temperture of the mix-
ture will rise resulting in an increased vaporiza-
tion of the liquid within the bellows 65 until the
vapor pressure therein coincides with the par-
tial steam pressure of the mixture. Upon the
expansion of hellows 65, the valve will be moved
to a more closed position. If the percentage of
air in the mixture flow is increased, the tem-
perature at a given pressure will become lower
and the bellows 65 will correspondingly collapse
to move the valve 54 to a more opened position.
The relative area of the bellows 65 and 66 will
determine what proportions of air and steam
in the mixture flow will be maintained by the
valve. Since the pressure sensitive elements 63
and 86 of the modifications of Figs. 4 and 5 are
wholly enclosed within a surrounding casing,
they need not be compensated for variations in
atmospheric pressure. The bellows 65 and 85
are responsive to changes in absolute total pres-
sure and absolute partial vapor pressure in the
container or chamber 61.

The disk elements of the valve 64 are provided
with relatively small holes 67 therethrough so
that there will be a limited flow of mixture
through the conduit even when the valve is

. closed to prevent a complete Blocking of the air

35

40

45

55

60

65

70

75

extraction pump and also so that the pressure
conditions surrounding the bellows 65 and 68
will be proportional to the conditions in the inlet
connection 62. The holes 67 will also preclude
superheating of the steam passing through the
valve, which might otherwiise possibly occur
during very small opened conditions of the valve.
Tn Fig. 5 is shown a modification of the last
desecribed device in which provision is made for
adjusting the operational characteristics there-
of. 'The lower end of the valve stem 64 is piv-
otally connected to a lever T{, the right end of
which js pivotally connected to the movable end
of the evacuated bellows 86. The left end of
lever 74 is provided with a slot 72 for cooper-
atively receiving a pin secured to the adjustable
support 73. The lower end of the support 13
ig slidably arranged upon a guide member 74
while the support itself is cooperatively threaded
upon the adjusting screw T5. The end of the
screw T8 extends through a suitable bushing 76
arranged in the wall of the casing 6! and is
provided with a head 17 whereby the screw may
ke rotated, and the position of the suppert 73
shifted relative to lever Ti. By means of this
adjusting arrangement, the relative proportions
of air and vapor in the mixture allowed to pass
through the valve may be varied as desired.
" The modifications of Figs. 3, 4 and 5 have been
deseribaed as adapted for eontrolling the mixture
fow in the extraction conduit 28§ adjacent the
inlet 0. the evacuating pump. It is obvicus that
any one of these modifications of the regulator
may ke arranged immediately adjacent the ex-
traction outlet for each condenser section, as in
the connections 25, in which event the regulator
valve will be substituted for the orifices 83. The
sdvantage of such an arrangement would be that
the most efficient operation of each individual
condenser section would be maintained. Thus
if a leak occurred in one of the condensers al-
lowing a relatively large volume of air to enter
into it, the extraction regulator valve for that
condenser would be moved to a- wide open posi-
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tion whereupon the air would be rapidly with-
drawn therefrom. The operation of the re-
maining condenser sections would not be af-
fected by the defect in the one.

While I have described the invention as being
adapted for use in a steam condenser system,
it is obvious that it is equally applicable for use
in a condenser system for other fluids. In the
event that it is used in such other systems, it
is to be understood that the bulb 38 and bel-
lows 36, and 65 would be filled preferably with
8 liquid the same as the condensate of the Sys-
tem or with one having similar vapor preperties.
Thus, an arrangement according to my inven-
tion includes means responsive to changes in the
ratio of the total pressure of condensibles and
non-condensibles over the partial pressure of
non-condensibles for maintaining such ratio con-
stant. More generally, such means is responsive
to the ratio of the total pressure of a condensible
and a non-condensible fluid over the partial pres-
sure of one of the fluids. From this it follows
that with an arrangement according to my in-
vention the ratio of the partial pressure of the
non-condensible fluid over the partial pressure of
the condensible fluid is maintained constant.
The ratios in terms of pressures being maintained
constant, the proportions in terms of weight of
the condensible and non-condensible fluids will
also be maintained substantially constant except
for small variations due to the faet that 2 con-
densible fluid, such as steam, is not a perfect
gas.

For example, in a locomotive condenser in
which the total pressure of condensible and non-
condensible fluids may vary between 4 1bs. per sq.
in. abs. and 40 Ibs. per sq. in. abs., it may be de-
sired to maintain the amount of non-condensible
fluid by weight at about 10% of the total amount
of fluid by weight. Or, from another viewpoint,
it may be desired to maintain the partial pres-
sure of the non-condensible fluid equal to 10%
of the total pressure within the pressure change
of from 4 lbs. to 40 Ibs. This, in the ahove

example, means that at a total pressure of 4 Ibs.

the partial pressure of the non-condensible fluid
would be kept at 4 1b. and at the maximum total
pressure of 40 1bs., the partial pressure of the
non-condensible fluid would be kept at 4 1bs.
Thus, the partial pressure of the non-condensible
fluid is permitted to rise with increasing total
bressure of the condensible and non-condensible
fluids. In a preferred embodiment as pointed
out above, the rise of the partial pressure of
the non-condensible fluid is maintained propor-
tional to the rise of the total pressure of con-
densible and non-~condensible fluids.

With an arrangement of this kind a condenser
may be operated at high efficiency with compar-
atively little waste of condensats, keeping in mind
that the waste of condensate becomes compara-
tively smaller as the partial pressure of non-
condensible fluid is permitted to rise with increas-
ing total pressure than the waste of condensate
would be if said partial pressure of non-condensi-
ble fluid had to be kept constant. This is im-
portant in certain power plants such as are used
in locomotives where the amount of make-up
water is limited and the waste of condensate
must be kept at a minimum.

In Fig. 1, assuming that the bellows are all
of the same diameter, the distances of the con-
nections thereto, to the left and right, respective-
ly, irom the fulcrum 42, should be in the ratio
of 9 to 10 if the partial pressure of the steam
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is to be maintained at nine-tenths of the total
pressure, as in the example cited above.

With reference to the example illustrated in
Fig. 5, the following equation applies for a bal-
anced condition:

aiipn=aslepr

in -which

@1 represents the effective area of the bellows 65,

1 represents the lever arm of the bellows 65,

Dn represents the partial pressure of the non-
condensibles,

a2 represents the effective area of the bellows £8,

Iz represents the lever arm of the bellows 66, and

pr represents the total pressure of condensibles
and non-condensibles;

or,
Dn_ sl
pr aily
Thus, the ratio of
1 Dn
—1—0' for ZTI.‘—

may be maintained by making aili equal ten
times aala; for Iz equal 21, then the area az of
the bellows 86 would be one-twentieth of the area
of the bellows 65.

Having described the principle of operation of
my invention together with the apparatus which
I now consider to represent the best embodiment
thereof, I desire to have it understood that the
apparatus shown is only illustrative and that the
invention may be carried out by other means.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In combination, a condenser, means for ex-
tracting non-condensibles from said condenser,
and means for controlling the extracting means
and responsive to changes of the pressure ratio
of condensibles and non-condensibles to main-
tain substantially constant the proportion of con-
densibles admixed with the non-condensibles be-
ing extracted.

2. In combination, a condenser having an out-
let for withdrawing primarily non-condensibles
therefrom, and means connected to said ocutlet
for automatically limiting the proportion of con-
densibles with respect to non-condensiblies with~
drawn from said outlet and causing an increase
in partial pressure of the non-condensibles with
increasing total pressure in the condenser,

3. In combination, a condenser having an out-
let connection for withdrawing primarily non-
condensibles therefrom, and means for control-
ling the withdrawal of non-condensibles and re-
sponsive to vapor temperature and total pres-
sure in said outlet connection for maintaining
constant the relative proportions of vapor with
respect to non-condensibles withdrawn from said
outiet connection.

4. In combination, a condenser having an out-
let for extracting a mixture of condensibles and
non-condensibles therefrom, means responsive to
partial condensibles pressure and total pressure
of the extracted mixture, and means for control-
ling the exiraction and responsive to changes
of the ratio of said pressures for maintaining
substantially constant the relative proportions of
condensibles and non-condensibles of said mix-
ture extracted from said outlet.

5. In combination, a steam condenser having
an air outlet; suction means connected to said
outlet, and pressure responsive means arranged
in said outlet for regulating the rate of flow of
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steam and air withdrawn from said outlet by
said suction means fto maintain constant the
relative amounts by weight of air and steam
in the condenser. .

6. A conduit adapted for conducting a mix-
ture of condensible vapor and non-condensibles,
a valve arranged in said conduit, first valve ac-
tuating means responsive to vapor pressure and
second valve actuating means responsive to total
pressure in said conduit, means including an
adjustable lever for connecting the first and
second means to said valve to maintain substan-
tially constant the proportion by weight of con-
densibles with respect to non-condensibles in the
flow through said conduit.

7. A conduit adapted for conducting a mix-
ture of condensible liguid vapor and non-con-
densibles, a valve in said conduit, an expansible
bellows member partially filled with liquid of
said vapor responsive to temperature of said va-
por within said extraction conduit, an expansible
bellows member responsive to total pressure with-
in said extraction conduit, and lever means con-
necting said expansible bellows members and
said valve for adjusting said valve in response to
changes of the ratic of condensibles and non-
condensibles,

8. A conduit adapted for conducting a mix-
ture of condensible vapor and non-condensibles,
a housing arranged in said conduit including a
valve for adjusting the flow of mixture there-
through, an expansible bellows member contain-
ing a vapor fluid responsive to the partial vapor
pressure of the mixture flowing through said
conduit, a second expansible bellows member re-
sponsive to the total pressure within said con-
duit, means connecting said bellows members to
move said valve to maintain a substantially con-
stant pressure ratio of said vapor and said non-
condensibles flowing through said conduit.

9. In combination, a condenser having an inlet
for vapor and admixed non-condensibles, a first
outlet for condensate, a second outlet, means for
extracting a mixture of vapor and non-condensi-
bles from said second outlet, control means for
controlling said extracting means, and means re-
sponsive to changes of the pressure ratio of the
vapor and non-condensibles flowing through said
second outlet for adjusting said control means.

10. In combination, a condenser having an
outlet primarily for non-condensibles, a pump for
withdrawing non-condensibles from said outlet,
a. motor for driving said pump, speed control
means for said motor, and means responsive to
the relative proportions by weight of non-con-
densibles and condensibles flowing through said
outlet connected for adjusting said speed con-
trol means so as to maintain substantially con-
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stant the relative proportions by weight of con-
densibles and non-condensibles withdrawn
through said outlet by said pump.

11. A regulator for adjusting a valve arranged
in a conduit for conducting a mixture of satu-
rated condensibles and non-condensibles, said
regulator comprising an expansible element sub-
ject to the total pressure in said conduit, an
evacuated expansible element containing a liquid
having properties similar to those of the con-
densibles of said mixture and sukjected to the
temperature of said mixture, and means includ-
ing an adjustable lever connecting said two ele-
ments to said valve.

12, A container for condensible vapor and non-
condensibles, means for removing from the con-
tainer non-condensibles and condensible vapor,
a control mechanism for actuating the last named
means including a device responsive to changes
in the ratio of absolute total pressure in the
container and absolute partial vapor pressure in
the coutainer to cause an increasing partial pres-
sure of the non-condensibles with increasing to-
tal pressure.

13. A container for receiving varying relative
amounts of condensivle vapor and non-condensi-
bles, means including a conduit through which
vapor and non-condensibles are removed from
the container, a control mechanism for the last
named means for maintaining a substantially
constant pressure ratio of condensibles and non-
condensibles and including a device responsive to
variations in ratio of the absolute total pressure
in the conduit and the absolute partial vapor
pressure in the conduit, and means for adjust-
ing the device to vary said ratio.

14. A container for receiving varying amounts
of condensible and non-condensible fluids, means
including a conduit through which non-condensi-
ble fluid mixed with condensible fluid is removed
from: the container, and a control mechanism for
operating the last-named means to maintain sub-
stantially constant the ratio by weight of said
fluids, said mechanism including a device re-
sponsive to variations in ratio of the absolute
total fluid pressure in the conduit and the ab-
solute partial pressure of one of said fiuids.

15. A container for receiving a varying mixture
of condensible and non-condensible fluids at.a
pressure varying between wide limits, means for
removing primarily non-condensible fluid from
the container, and a control mechanism: for op-
erating said means to maintain substantially con-
stant the ratio of the partial pressures of the
two fluids within a wide range of total pres-
sure.

ALAN HOWARD.




