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This invention relates to air conditioning sys- within the plane in such manner as to utilize
tems for aeroplanes or the like, and is more space which is not otherwise used, and which
particularly directed to an air conditioning sys- may be readily installed without any modification
tem for cabin-type transport planes, being adapt- of present transport plane design. In connec-

6 ed to supply a predetermined flow of cool, dry tion with this feature, the provision of a system &
alr into the interior of the cabin of the plane, having no moving parts and no accessory re-
the humidity and the temperature of the air thus frigerating apparatus or the like results in a

supplied being automatically controlled. relatively light weight system which does not
In considering the problem of conditioning air materially add to the welght of the plane.
10 for a moving vehicle, such as an aeroplane, at- In order to further reduce the weight of such 1u

tention must be directed to providing a system a system, as well as its spacial requirements, I
that is extremely light In weight, economical in preferably remove the absorbed moisture from
construction and operation, and requires but a the dehydrating solution by heating the solution
small space for installation. through the medium of the exhaust gases of the
15  Also the problem of producing necessary de- engine, and subsequently condense this moisture 15
humidifying and cooling without extensive re- and utilize it for reducing the temperature of the
frigeration, that is, without the necessity of car- dehydrated air by adiabatic evaporation. The
rying a large quantity of water or bulky refrig- unevaporated moisture is then forced through an
erating apparatus, as well as the elimination of aftercooler to effect final cooling of the concen-
20 extensive duct work or the like, must be con- trated dehydrating solution before its admission 20
sidered. to the dehydrating chamber. 'This eliminates the
In the preferred embodiment of the invention, necessity of providing a water supply tank or the
therefore, an air conditioning system of this type like as an adjunct to the system.
has been provided having certain novel features The circulation of the dehydrating solution is
25 of design and certain operating characteristics effected by a thermo-siphon' system of percola- 26
which attain the desirable requirements set forth tion, the heated concentrated solution rising to
above. The system to be hereinafter disclosed in the top of the cooling tower and descending as
detail is characterized by the elimination of all it is progressively cooled, thence passing through
moving parts, with the use of exhaust gases from the aftercooler to the dehydrating chamber. In
30 the engine of the plane as a source of energy for this manner, circulation of the concentrated solu- 30
effecting operation of the system, thus eliminat- tion is effected without the use of pumps or the
ing any power sources; such as motors, pumps, lke.
or the like. Other objects and advantages of the present
Another feature of the present invention re- inventlon, directed to the provision of a system
sides in providing a system wherein the move- which Is small in size, light in weight, and 35
ment of the plane provides the necessary circula- economical in construction and operation, will
tion of air through the system and also produces appear more fully from the following detailed
the necessary air circulation for cooling purposes. description which, taken in connection with the
No pressure or vacuum exists in any portion of accompanying drawings, will disclose to those
40 the system, since the direction of flow of air is in  skilled in the art the particular construction and 40
one direction throughout the entire system. Also, operation of a preferred form of my invention.
no blower fan is necessary for providing cir- In the drawings:
culation. Figure 1 is a diagrammatic side elevational
Further, I preferably provide an extended in- view of a common type of transport plane pro-
45 terchanger for eliminating heat loss between the vided with the alr conditioning system of the 45
operating temperature of the dehumidifying so- present inventions

{
&

&
[}

lution used in the system and the bofling tem- Figure 2 is a partial plan view of the plane
perature of the solution necessary for removing shown in Figure 1;
absorbed molisture therefrom. This is accom- Figure 3 is a sectional elevational view taken

50 Plished by providing an absolute countercurrent substantially on the line 3—3 of Figure 1; and 50
flow of the concentrated solution from the heating Figure 4 is a diagrammatic outline showing the

means and the diluted solution from the dehy- circulating cycle of the air stream and of the
drating chamber through heat transfer contact. dehydrating solution,
A further feature of the invention is the pro- Referring now to the drawings in detail, in
55 Vvision of a system of this type which is Installed Figure 1 I have disclosed a common type of 85
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cabin transport plane, which is provided with the
motor 5§ driving any desired type of propeller 6,
disposed at the forward end of a fuselage indi-
cated generally at 1. Placed forwardly and up-
wardly of the fuselage T is the pilot’s compart-
ment 8, as is well known, and at the rear portion
of the fuselage 1 is provided the rudder 8 and
‘he elevators 0. A landing skid or wheel It
is also provided at the tail of the plane.

Considering now in detail the application of
an air conditioning system to such a design of
plane, the cabin of the plane is indicated gen-
erally by the rectangle indicated by the numeral
12. At the rear end of the cabin 12, and ad-
jacent the ceiling thereof, is provided the condi-
tioned air inlet i3, through which the conditioned
air from the conditioning system is forced into
the cabin, the air escaping through window
cracks and the like in the cabin. This consti-
tutes an “exfiltration” type of system in which
the pressure within the cabin is maintained
slightly above atmospheric pressure in order to
provide for expulsion of the vitiated air out of
the window cracks and the like, thus providing
for the necessary ventilation within the cabin.

Disposed forwardly of the cabin (2 and be-
neath the fuselage 1 of the plane is a heater
indicated generally at 15 which is disposed about
the exhaust pine 16 leading from the engine or
motor 5 of the pland. The exhaust pipe 8 is
provided with a finned portion {7 disposed within
the heater {5 for effecting rapid heat transfer
between the exhaust gases within the pipe 16
and the solution entering the heater 15, The
heater is secured to the lower surface of the
fuselage T in any desired manner. Extending
upwardly from the heater 16 is the conduit pipe
18, which is adapted to conduct the heated solu-
tion to a check controlled valve member {9
forming a vapor trap, which prevents the heated
lithium chloride from passing upwardly into the
pipe 20. However, the moisture evaporated from
the solution and in the form of heated vapor
passes or percolates through the solution and
builds up in the vapor trap {9 leading into the
pipe 20. This check valve {9 is float-controlled
to prevent the lithium chloride solution from
passing therethrough.

A pressure release valve 21, preferably provided
with the usual type of metered by-pass and set
at a pressure such as to insure a pressure suf-
ficlent to overcome the frictional resistance due
to circulation of the lithium chiloride solution,
is disposed in the conduit 286 above the check
valve 19 and assures the building up of a steam
vapor pressure such that there will be positive
forced circulation of the lithium chloride through
a second condult member 22 leading rearwardly
from the forward end of the heater 15. The
molisture vapor, which has percolated through
the solution into the vapor trap 19, forces the
liquid downwardly to open the valve controlling
conduit 20, and passes through the pressure re-
lease valve 21 into a conduit 23 leading to a

< suitable condenser 24 disposed in the roof of

the fuselage immediately back of the pilot com-
partment 8.

An inlet 25, projecting above the surface of
the roof of the pilot compartment, is adapted
to force air into the condenser upon movement
of the plane, and into heat transfer relationship
with sultable pipe coils containing the moisture
vapor to condense the same. An exhaust outlet
26 is provided for the air entering the condenser
28. The condensed moisture or water from the
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condenser 24 is conducted through pipe 27 to a
silitable water reservoir 28, shown in Figure 3,
and from thence it is conducted through the pipe
29 to a spray head 30 disposed within the evapor-
ating chamber 31.

The concentrated solution leaving the heater
{$ is conducted through pipe 22 to an inter-
changer 38, which is disposed axially within the
fuselage 1 and below the cabin (2. In the
interchanger 35, the concentrated solution is
cooled by contact with the diluted solution re-
turning to the heater 15, and emerges from the
exchanger 35 through pipe 36 at a substantially
reduced temperature. The concentrated solution
is then led from the pipe 36 to the upper coil
37 of a plurality of colls disposed within the
cooling tower 38. The solution is cooled within
the tower 38 by heat transfer contact with an air
stream forced thereinto through the air inlet 38
disposed immediately beneath the fuselage 7
which scoops air into the cooling tower and out
through the exhaust 40 disposed immediately
forwardly of the rudder member 8.

As the concentrated solution passes downward-
ly through the coil 37, it is successively cooled by
countercurrent contact with the air stream and
assumes a temperature considerably lower than
its entering temperature at the top of the tower.
The lower coll of the cooling tower Is connected
through pipe 41 with an aftercooler 42 disposed
within the base of the evaporator 3. The after-
cooler 42 comprises an extended surface cooling
coil which is subjected to air flow entering the
inlet 43 and being exhausted through the outlet
44, the air being circulated by the movement of
the plane through the air. Also, a portion of the
water sprayed from the spraying nozzle 30 is not
evaporated within the evaporator 31, and passes
down through the perforations 48 and onto the
surface of the extended coil 42. On this sur-
face, it is evaporated by the moving air stream,
and consequently cools the surface, effecting a
further cooling of the concentrated solution.

The concentrated solution passes from the
aftercooler 42 through the conduits 46 to the
upper portion of the dehydrating chamber 47.
It is then passed downwardly into the spray noz-
zle 48, and Is sprayed into intimate contact with
the incoming alr which enters the inlet 49 dis-

posed at one side of and extending partially out |

of the fuselage 7. The air entering the inlet 49
is forced upwardly through the dehydrating
chamber #1 by the motion of the plane, and is
thoroughly dehydrated therein. The air then
passes through the opening 81, disposed at the
top of the dehydrating chamber 47, and through
the conduit 52 disposed between the dehydrating
chamber and the evaporator 31 into the lower
end of the evaporator 31 through the port 53.
The dehydruted air is then forced upwardly
through the evaporator 3!, and is sprayed with
water from the spray head 30, the water pro-
viding for adiabatic evaporation within the evap-
orator, reducing the temperature of the air to the
desired point. A suitable valve 54 is provided
for metering the quantity of water sprayed
through the nozzle 30, this valve being controlled
in any desired manner through a thermostat $5
disposed within the cabin (2 of the plane.
Preferably the valve 54 is of the three-way
type, with its other passage connected to a con-
duit leading into the aftercooler 42. 1In this man-
ner, the water supplied for cooling the solution
in cooler 42 can be derived either by dripping
through the perforations 45 in the lower end of
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the evaporator from chamber 3i, or, in case
the flow to the nozzle 38 is restricted by the
valve, can pass through the outlet connection of
the valve directly into the aftercooler, where it
may be sprayed upon the coils containing the
solution in any desired manner. Since the solu-
tion in conduit 4t is at a temperature slightly
higher than atmospheric, the evaporation of this
additional water in the aftercooler will result in
cooling the solution to a temperature slightly be-
low atmospheric, thus increasing its dehydrating
characteristics.

The dehydrating solution sprayed from the noz-
zle 48 into the dehydrating chamber 47 in con-
tact with the fresh unconditioned air is collected
in a sump 60 provided at the base of the chamber
47 together with the moisture absorbed thereby,
and is conducted through pipe 61 to the rear end
of the interchanger 35. This diluted solution, in
passing through the heat interchanger 386, is
heated by contact with the pipe 22 containing the
hot concentrated solution coming from the heater
15, and consequently, when the diluted solution
reaches the pipe 62 leading from the forward end
of the interchanger 35, the temperature of the
solution has been materially increased. A suit-
able check valve 88 is provided for preventing
backward flow of the solution through the inter-
changer, and the solution passes through the
valve 63 and plpe 84 into the heater I8 disposed
about the exhaust pipe (6. This completes the
cycle of circulation of the dehydrating solution.

I preferably employ lthium chloride as the
dehydrating solution, since it has marked mois-
ture absorbing characteristics and may be readily
maintained concentrated by boiling off the ab-
sorbed moisture.

Considering briefly the cycle of the solution,
after it is collected in the sump 80 it passes

through the interchanger 35 to the heater (5,

being heated in the interchanger so that it enters
the heater at a temperature substantially equal
to the temperature at which the moisture may
be efficiently removed. In the heater (85, the
moisture is evaporated, and the mixture of vapor
and solution passes upwardly through the pipe
I8 to the float-controlled check valve 19. The
percolation of the moisture vapor through the
solution forces the solution downwardly in the
pipe (8, because of the regulated setting of the
pressure release valve 21, and consequently only

‘the moisture vapor or steam passes into the pipe

23 leading to the condenser 24,

This pressure, provided by the percolation of
the moisture vapor through the solution, results
in the circulation of the lithium chloride through
the heat interchanger 86 and upwardly through
the coils 37 in the cooling tower 38, and thence
through the aftercooler 42 and into the top of
the dehydrating chamber 47. The percolation of
the moisture vapor thus provides the pressure
for producing circulation of the liquid. Also,
the thermo-siphon effect of the heated solution
results in an increased circulation and a more
efficient cooling in the countercurrent cooling
coils disposed in the cooling tower 38. The cycle
is completed when the concentrated solution is
sprayed into the incoming air stream in the de-
hydrating chamber 47.

It will be seen that during the building up of
pressure in vapor trap 18 referred to above, the
concentrated solution is gradually pushed out of
the regenerator end of the system by the pres-
sure of the vapor generated therein, through
cooler 38 to the dehydrator 41. During the evap-

3

oration phase, the forcing of liquid to the de-
hydrator is always to the top of the dehydrator
and never to the bottom because of check valve
63 which prevents the flow of liquid in the latter
direction. At the end of the evaporation phase,
liquid begins to return to the regenerator system
and the immediate effect of the return is to
cause a condensation of vapor in the regenerator
which quickly results in the liquor stored in sump
60 of the dehydrator and in the cooler being
drawn into and filling the regenerator system
whereupon the evaporation phase immediately
recommences. While in the system illustrated
the return of a portion of concentrated Hquor to
the regenerator is not of importance because of
the relatively large capacity of the dilute liquor
in sump 80, this return of concentrated liguor
can readily be eliminated by simply putting a
check valve in conduit 38 without in any way
altering the principle of operation of the appa-
ratus.

‘The air cycle may be briefly considered to con-
sist of the entrance of fresh unconditioned air
through the inlet 43 and up through the dehy-
drating chamber 47, where it is substantially
completely dehumidified, and passes into the lower
end of the evaporator 3f, where its temperature
is reduced by adiabatic evaporation of the
sprayed molisture which has been removed from
the dehydrating solution. From the evaporator,
the air is forced through the inlet {3 into the in-
terior of the cabin 12.

It is thus apparent that I have provided an
air conditioning system for use in aeroplanes or
the like in which no moving parts are required,
and in which the conditioning of the air Is pro-
vided by the use of a dehydrating solution which
is constantly maintained at any desired concen-
tration, and temperature control is effected by
the adiabatic evaporation of the moisture re-
moved from the dehydrating solution, which is
evaporated in contact with the air stream to
cool the same.

It is to be noted that by the provision of the
elongated interchanger 3B, the diluted solution
containing the absorbed moisture, which is at
a temperature only slightly above the air tem-
perature, Is heated materially while in contact
with the hot concentrated solution as it travels
to the forward end of the interchanger, and thus
is preheated before entering the heater 15 so
that only a small quantity of heat is necessary to
effect removal of the moisture,
concentrated solution in the pipe 22, after trav-
crsing the length of thé interchanger 35, Is sub-
stantially cooled to the temperature of the diluted

solution entering the interchanger, and is further -

cooled by contact with the air stream in the cool-
ing tower 38. Also, because of the evaporation
cooling effect in the aftercooler 42, the solution
being supplied to the chamber 47 is at a tem-
perature substantially equal to atmospheric tem-
perature.

If desired, a suitable tap may be taken off
of the moisture reservoir 28, and water may be
allowed to circulate over the coils 37 in the cool-
ing tower 38 to effect a greater cooling of the
solution, but I have found that this is unneces-
sary under ordinary conditions,

Further, it is to be noted that by removing
the moisture from the diluted solution and utiliz-
ing this molsture for temperature control, it is
possible to eliminate the need of any water sup-
ply tank or the like, thus reducing the weight of
the system and also its spacial requirements.
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Purther, the addition of mojsture to the dehy-
drated air in an amount sufficient to get the re-
quired temperature reduction by adiabatic evap-
oration, followed by the application of the mois-
ture to the aftercooler for the final stage of
solution cooling, is of distinct advantage in pro-
viding for economy of operation.

Another advantage of the present invention
resides in the provision of a vapor trap and a
pressure release valve which is set for the pres-
sure corresponding to that required to move the
dehydrating solution through its cycle of move-
ment, vaporization of the absorbed water through
the concentrated solution providing for separa-
tion of the solution from the moisture and move-
ment of the solution under pressure. This is
a distinct advantage in eliminating the use of
pumps or other circulating means for the solu-
tion, although it is within the scope of the
invention to employ a pump for use in lowering
the boiling point by eliminating the percolating
effect, if desired.

Distinct economy of operation, and also of
weight and spacial requirements, is effected by
the use of exhaust gases as the source of energy
for the entire cycle of the dehydrating solution.
This eliminates the use of a concentrator, and
also the use of auxillary heating means or the
like therefor. Also, by use of the transitory
movenient of the plane through the air, no blow-
ers or fans are required in order to provide air
circulation.

I do not intend, therefore, to be limited to the
exact embodiment of the invention which is dis-
tlosed in the accompanying drawings, since wide
variations may be made both in the particular
units described and also in the position or ar-
rangement of the installation without departing
from the scope of the present invention, and I
intend to be limited only as defined by the spirit
and scope of the appended claims.

I claim:

1. In a cabin type aeroplane, an air condution-
ing system comprising a dehydrating chamber
and an evaporating chamber disposed rearwardly
of said cabin within the fuselage of sald plane,
means providing a passage for the flow of alr
successively through sald dehydrating chamber
and sald evaporating chamber and into the cabin
of the plane, a heat interchanger disposed im-
mediately beneath said cabin and extending from
said chambers to the forepart of said cabin, a
regenerator disposed about the exhaust pipe of

" the motor of said plane exteriorly of said fuselage,

)

63

76

a condenser disposed in the top of said fuselage
immediately rearwardly of the pilot's compart-
ment, conduit means for the flow of liquid from
sald regenerator to said dehydrating chamber
and from said dehydrating chamber to said re-
generator by way of said heat interchanger, con-
duit means for the flow of vapor from said re-
generator to said condenser, and conduit means
for the flow of condensate from said condenser
to said evaporating chamber.

2. An air conditioning system for an aeroplane
utilizing adiabatic evaporation of water for ef-
fecting cooling of the air, comprising a dehydrat-
ing chamber, means in said chamber for absorb-
ing moisture from an incoming fresh air stream
into a dehydrating solution, a regenerator for
concentrating said solution and liberating the
absorbed moisture, and means for collecting and
condensing the liberated moisture to provide for
evaporative cooling of said concentrated solution.

3. The combination with an air conditioning
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system for a moving vehicle having a dehydrating
chamber and an evaporating chamber, of means
for regenerating and cooling the solution used
in sald dehydrating chamber comprising a re-
generator, means for collecting and condensing
the liberated moisture and delivering the same to
sald evaporating ciamber, means for conducting
the concentrated solution leaving sald regener-
ator into heat transfer relationship to the dilute
solution leaving the dehydrating chamber, a cool-
ing tower, means for circulating said concen-
trated solution through colls in said tower
counter-currently to the flow of air therethrough,
means for conducting said solution into heat
transfer contact with water formed from said
condensed moisture and discharged through said
evaporating chamber in the presence of a moving
stream of fresh air, and means for conducting
said solution into the top of sald dehydrating
chamber.

4. An air conditioning system for an aeroplane
comprising an interconnected dehydrating cham-
ber and evaporating chamber, and a cooling
tower, all having forced circulation of air there-
through induced by movement of said vehicle, a
continuously regenerated dehydrating solution
system having forced circulation induced by pres-
sure of evaporated moisture liberated from the
regenerated solution, conduit means for the flow
of liquid from said regenerated solution system
through sald cooling tower to said dehydrating
chamber, conduit means for the flow of ligquid
from said dehydrating chamber to said regener-
ated solution system, and conduit means for the
flow of condensed moisture from said renegerated
solution system to said evaporating chamber.

5. A regenerative dehydrating solution cycle for
an air conditioning system including a regener-
ator, a vapor trap, and a pressure regulator
whereby regeneration of sald solution results in
release of liberated moisture from said solution
into said vapor trap, said pressure regulator
controlling forced circulation of said solution
through said cycle by means of the vapor pres-
sure existing in said vapor trap.

6. An alr conditioning system for a moving ve-
hicle utilizing a dehydrating solution for dehu-
midification purposes, a heater operated by the
exhaust heat of the motor of said vehicle, means
for conducting the dilute portion of said solu-
tion to sald heater to regenerate it, means for
condensing the moisture evaporated by said
heater, a cooling tower for sald solution provided
with extending duct means for effecting circula-
tion or air therethrough by movement of sald
vehicle, and means for additionally cooling said
solution by absorption of heat therefrom into
evaporating portions of said condensed moisture.

7. In an aeroplane, a cooling tower comprising a
plurality of coils adapted to contain a regenerated
dehydrating solution, an inlet for said tower
extending outwardly of the body of said aeroplane
for scooping air into and through said tower, and
means disposed within said aeroplane for receiv-
ing the solution from sald tower, said means
having exterior surfaces arranged to receive
moisture thereon and to permit evaporation of
said molsture.

8. In an alr conditioning system for a cabin-
type aercplane, a cooling tower and & dehy-
drating chamber disposed within the fuselage of
said plane and having projecting inlet means
providing for forced circulation of air there-
through by movement of sadi aeroplane, a heat
exchanger disposed in and extending slong the
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lower portion of sald fuselage, a regenerator dis-
posed forwardly of said heat exchanger and ex-
teriorly of said plane, a conduit for the flow of
liquid from said regenerator through said heat
exchanger and said cooling tower to said dehy-
drating chamber, and a conduit for the flow of
Hquid from said dehydrating chamber through
sald heat exchanger to said regenerator.

9. In combination, in the fuselage of an aero-
plane, a dehydrating chamber and a cooling
chamber, said dehydrating chamber having an
externally projecting scoop-shaped air inlet, an
alr passageway between said chambers, and an
alr outlet from said cooling chamber into the in-
terior of safd fuselage adjacent the top thereof.

10. In combination, in the fuselage of an aero-
plane, a dehydrating chamber and a cooling
chamber arranged in lateral alinement in said
fuselage, a sump for said cooling chamber, an
after cooler disposed below saild sump, perfora-
tions in the bottom wall of said sump providing
for dripping of water therethrough onto said
after cooler, an air passageway through said after
cooler having its inlet projecting externally of
said fuselage to scoop air thereinto upon move-
ment of said aeroplane, means providing s pas-
sage for alr through sald dehydrating chamber,
and a conduit for the flow of liquid from sald
cooling chamber through sald after-cooler to
said dehydrating chamber. .

11. In an air conditioning system of the class
described having a cooling chamber and a de-
hydrating chamber, the method of maintaining a
solution employed in sald dehydrating chamber
cool and concentrated which comprises regener-
ating sald solution, passing the hot regenerated
solution into heat exchange contact with the di-
lute solution leaving sald chamber, passing said
regenerated solution into a cooling tower where-
in air is circulated into heat exchange contact
with said solution, conducting said solution from
said tower through an after cooler, evaporating
water from the external surface of sald after
cooler to effect further cooling of said regener-
rated solution, and delivering sald regener-
ated cooled solution to said dehydrating chamber.
. 12. In an air conditioning system, the method
of conditioning air which comprises forcing air
into a dehyrating chamber, spraying said air
with a dehydrating solution, regenerating said
solution by evaporating moisture therefrom, uti-

Hzing the pressure of the moisture vapor to ef-
fect circulation of sald solution, condensing said
vapor, cooling said air subsequent to dehydration
thereof by evaporation of a portion of sald con-
densed vapor, and cooling the regenerated solu~- g
tion by evaporation of the remaining portion of
said condensed moisture.

13. In a motorized vehicle capable of moving at
a relatively high rate of speed and having an en-
closed passenger compartment, the method of 10
conditioning the air for said compartment which
comprises forcing air into a dehydrating chamber
by movement of said vehicle, spraying said air
with a dehydrating solution, regenerating said
solution through evaporation of moisture there- 13
from by the exhaust heat of the motor of the ve-
hicle, forcing the regenerated solution into said
dehydrating chamber by the pressure of said
evaporated moisture, periodically passing sald
moisture into a condenser cooled by movement of 20
said vehicle, and cooling the air leaving saild de-
hydrating chamber prior to its admission into
said compartment by spraying said air with said
condensed moisture.

14. The method of conditioning air for the cab- o
in of an aeroplane which comprises precooling
a dehydrating solution by counter-current con-
tact with an air stream produced by movement
of said aeroplane, forcing air into a dehumidify-
ing chamber by movement of said aeroplane, 30
spraying said air with the precooled dehydrating
solution, evaporating from said solution moisture
absorbed into said solution, and passing said
moisture vapor through an air cooled condenser
to condense the same,

16. An air conditioning system for a motorized
vehicle having an enclosed passenger compart-
ment, comprising g dehydrating chamber, means
for spraying air forced into said chamber by
movement of said vehicle with a dehydrating so- 40
lution, a regenerator for saild solution, means for
pre-cooling the regenerated solution including an
alr cooling tower operated by movement of said
vehicle, means for condensing the moisture vapor
removed from said regenerated solution, and 4
means for cooling the air leaving said dehy-
drating chamber by evaporation of sald con-
densed molsture, said condensed moisture also
being employed for further pre-cooling of said re-
generated dehydrating solution. '

ROBERT B. P. CRAWFORD.
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lower portion of sald fuselage, a regenerator dis-
posed forwardly of said heat exchanger and ex-
teriorly of said plane, a conduit for the flow of
liquid from said regenerator through said heat
exchanger and said cooling tower to said dehy-
drating chamber, and a conduit for the flow of
Hquid from said dehydrating chamber through
sald heat exchanger to said regenerator.

9. In combination, in the fuselage of an aero-
plane, a dehydrating chamber and a cooling
chamber, said dehydrating chamber having an
externally projecting scoop-shaped air inlet, an
alr passageway between said chambers, and an
alr outlet from said cooling chamber into the in-
terior of safd fuselage adjacent the top thereof.

10. In combination, in the fuselage of an aero-
plane, a dehydrating chamber and a cooling
chamber arranged in lateral alinement in said
fuselage, a sump for said cooling chamber, an
after cooler disposed below saild sump, perfora-
tions in the bottom wall of said sump providing
for dripping of water therethrough onto said
after cooler, an air passageway through said after
cooler having its inlet projecting externally of
said fuselage to scoop air thereinto upon move-
ment of said aeroplane, means providing s pas-
sage for alr through sald dehydrating chamber,
and a conduit for the flow of liquid from sald
cooling chamber through sald after-cooler to
said dehydrating chamber. .

11. In an air conditioning system of the class
described having a cooling chamber and a de-
hydrating chamber, the method of maintaining a
solution employed in sald dehydrating chamber
cool and concentrated which comprises regener-
ating sald solution, passing the hot regenerated
solution into heat exchange contact with the di-
lute solution leaving sald chamber, passing said
regenerated solution into a cooling tower where-
in air is circulated into heat exchange contact
with said solution, conducting said solution from
said tower through an after cooler, evaporating
water from the external surface of sald after
cooler to effect further cooling of said regener-
rated solution, and delivering sald regener-
ated cooled solution to said dehydrating chamber.
. 12. In an air conditioning system, the method
of conditioning air which comprises forcing air
into a dehyrating chamber, spraying said air
with a dehydrating solution, regenerating said
solution by evaporating moisture therefrom, uti-

Hzing the pressure of the moisture vapor to ef-
fect circulation of sald solution, condensing said
vapor, cooling said air subsequent to dehydration
thereof by evaporation of a portion of sald con-
densed vapor, and cooling the regenerated solu~- g
tion by evaporation of the remaining portion of
said condensed moisture.

13. In a motorized vehicle capable of moving at
a relatively high rate of speed and having an en-
closed passenger compartment, the method of 10
conditioning the air for said compartment which
comprises forcing air into a dehydrating chamber
by movement of said vehicle, spraying said air
with a dehydrating solution, regenerating said
solution through evaporation of moisture there- 13
from by the exhaust heat of the motor of the ve-
hicle, forcing the regenerated solution into said
dehydrating chamber by the pressure of said
evaporated moisture, periodically passing sald
moisture into a condenser cooled by movement of 20
said vehicle, and cooling the air leaving saild de-
hydrating chamber prior to its admission into
said compartment by spraying said air with said
condensed moisture.

14. The method of conditioning air for the cab- o
in of an aeroplane which comprises precooling
a dehydrating solution by counter-current con-
tact with an air stream produced by movement
of said aeroplane, forcing air into a dehumidify-
ing chamber by movement of said aeroplane, 30
spraying said air with the precooled dehydrating
solution, evaporating from said solution moisture
absorbed into said solution, and passing said
moisture vapor through an air cooled condenser
to condense the same,

16. An air conditioning system for a motorized
vehicle having an enclosed passenger compart-
ment, comprising g dehydrating chamber, means
for spraying air forced into said chamber by
movement of said vehicle with a dehydrating so- 40
lution, a regenerator for saild solution, means for
pre-cooling the regenerated solution including an
alr cooling tower operated by movement of said
vehicle, means for condensing the moisture vapor
removed from said regenerated solution, and 4
means for cooling the air leaving said dehy-
drating chamber by evaporation of sald con-
densed molsture, said condensed moisture also
being employed for further pre-cooling of said re-
generated dehydrating solution. '
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Patent Office,
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