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This invention relates generally to air conditioning and 
relates particularly to an apparatus and a method for 
onducting atmospheric moisture received from a heat 
bsorbing portion of a refrigeration system to an elevated 
osition where the moisture is used to absorb heat from 
e heat liberating portion of the refrigeration system. 
One object of the invention is the provision of an ar 

rangemeat for moving condensate from a lower position 
to a higher position without the use of conventional de 
vices such as pumps or singer rings. 
The invention is not universally applicable to refrigera 

tion Systems and, in fact, may be said to be rather limited 
in its application. However, within the bounds of its 
application, it provides a novel approach to the problem 
of sinnply and effectively handling moisture condensed 
from the air by a heat absorbing element, and which is 
to be conducted to the heat liberating element for use in 
obtaining the conventional evaporative condensing effect. 
The invention will be described herein as embodied in 

a portable, ground support, all-weather air conditioner 
adapted to provide high pressure ventilating air to ad 
vanced series military aircraft. The temperature of such 
tentiating air may be required to be anywhere within a 
range of say, 40-200 F., depending upon ambient air 
temperatures. The ventiating air is required to be 
delivered to the aircraft under a relatively high pressure, 
uch as, say, 40 iiiches water gauge, to obtain proper dis 
ribution of the ventiating air through the relatively high 
resistance internal passages of the aircraft. To obtain 
ventilating air temperatures within the lower portion of 
the temperature range when ambient temperature is above 
the desired temperature, a conventional mechanical re 
frigeration Systern including an evaporator and condeiser 
may be used. The moisture condensed on the evaporator 
is fed to the condenser for distribution thereover to ob 
tain an evaporative condensing effect in accordance with 
convexiticial practice. However, in accordance with the 
invertign, the force used to convey the condensate from 
a position underlying the evaporator to an elevated posi 
tion along the upper edge of the condenser is derived 
from the difference in static pressure existing in the 
plenuin or casing in which the evaporator is disposed, 
this pressure being created by the ventiating air blower, 
and the atmospheric pressure existing at the condensate 
citiet along the top edge of the condenser. 
Thus it will be appreciated that while the invention is 

- reiatively simpie in concept, it provides an advantageous 
rangement as embodied in Stich an air conditioner. 
For example, no mechanical force need be directly im 
parted to the conder:sate to effect its movement from 
the lower elevation to a higher elevation. No singer 
riags need be provided on the condenser air fan, and the 
condensate does not need to be fed into the condenser 
fan for entrainment in the condenser fan air flow. The 
condenser fan may be arranged to draw air through the 
condenser rather than blow it through. However, a 
blow-through arrangement may be used if desired, and 
the condensate may be fed to a position where it drops 
onto the condenser fail and is broken up and entrained 
in the condenser air flow. 

Since the inventive concept is relatively simple and will 
be readily understood by those skilled in the art, and 
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various changes within the scope of the invention may be 
Inade in structure without departing from the spirit of 
the invention, the embodiment of the invention shown in 
the drawing is to a large degree diagrainmatic in nature 
and is shown by way of exampie primarily. 

in the drawing: 
F3 ORE 1 is a partly diagraminatic top view, broken 

in part, of an all weather air conditioner embodying 
the invention; 
FIGURE 2 is a side view of the apparatus of FIG 

URE 1, this view also being partly diagrammatic; and, 
FGURE 3 is a partly broken end view of the ap 

paratus of FGURES 1 and 2. 
The ground Support air conditioner shown in the draw 

ing is adapted to provide heated ventilating air, cooled 
ventilating air, or both at the same time, in accordance 
with need of the served aircraft. The apparatus is prefer 
ably mounted on a trailer bed 2 for mobility, and a hous 
ing (not shown) encloses the apparatus in normal opera 
tion. Suitable openings are provided in the housing to 
permit access to controls and the like, and to admit air 
flow as required. 
The ventilating air system basically includes a high 

pressure blower providing a source of ventilating air 
which may be heated or cooied or both, an air heating 
branch to which any part of the ventilating air may be 
directed, and an air cooling branch through which the 
rest of the ventilating air is passed. 
The high pressure blower is designated 4 and receiv 

ambient air which passes into its inlet as iridicated by ti 
arrow in Fig URE i. Ef desired an air filter may fiiter 
the Veiitiiating air before it enters the blower inlet. The 
blower outlet 6 is connected by duct S to as air switching 
ection fé which contains a butterfly damper (not shown) 

for regulating the proportions of air directed into the 
heater 2 and alternatively into the air cooling branch 
duct 4. The blower 4 is driven by gasoline engine 6 
which is also a source of power for certain accessory 
items (noi shown) used in operating and controliing the 
heater. 
The combustor and heat exchanger of heater S2 may 

be of the geneiai character described in Hubbard U.S. 
Patent 2,758,591, but is here shown with a separate com 
bustion air blower unit 13. Since this type of heater is 
indirect-fired, it has a stack 26 through which combustion 
gases are discharged separately from the ventiating air. 
Whatever ventiating air is taken into the air heating 
branch froin the Switching section ( passes to the heater 
by a way of scroll-shaped transition 22. The heated 
ventilating air is discharged from the heater into an 
oblique coine frustum transition 24 connected to a heated 
air cutlet duct connector 26 (FGURES 2 and 3). 
The mechanical refrigeration portion of the apparatus 

includes an engine 28, a refrigerant compressor 39, a 
refrigerant condenser 32, a refrigerant evaporator 34, 
and other conventicial mechanical refrigeration system 
components not shown. The compresser and engine are 
located in a separate compartment as shown with the 
condenser extending across the air inlet to the compart 
ment. Preferably an air filter 38 extends across the inlet 
upstream from the condenser. Condeiser air is drawn 
into the compartinent as shown by the arrow in Fig 
URE 1, through the filter and condenser, by a cordenser 
fan 39 driven by the engine unit 23, the heated air froin 
the condenser being discharged out through a louvered 
side outlet in the compartinent 36 as indicated by the 
so-identified arrow. 
The evaporator 34 is mounted in the upper portion of a 

box-shaped casing 45 to which the cold air branch 4 of 
the ventilating air duct is connected by means of transition 
4. A pair of cold air outlet duct connectors 42 are ar 
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ranged to receive ventilating air cooled by its passage 
through the evaporator 34, and are adapted to have con 
nected thereto flexible ducts 43 (only one shown) which 
extend to the aircraft to be served. Those duct connectors 
not having flexibie ducts connected thereto are capped 
with dish-shaped covers 45. 
A condensate drip pan 44 underlies the bottom edge of 

the evaporator 34 in a position to receive moisture con 
densed from the ventilating air onto the evaporator sur 
face and dripping therefrom. This pan may serve as the 
bottom wall of the chamber or plenum in which the 
evaporator is mounted, or a separate botton wall below 
the pan may be provided. In any case, the plenum formed 
in the upper part of the casing 49 and in which the evap 
orator and pan are situated should be substantially air 
tight, save for the ventiating air inlet and outlet, so that 
a high static pressure may be maintained in the chamber. 
To drain the condensate from the pan 44, an S-shaped 

tube 45 has one end connected to the pan and extends 
through a side wall of the casing 40 with its other end 
connected to a 43. A condensate dump line S3 having 
a valve. 52 therein is connected to one port of the , and 
another conduit 54 for conveying the condensate to the 
condenser is connected to the other port of the and 
passes from the generally horizontally around behind 
the casing between the heated air and cold air branch 
transitions 24 and 44, then upwardly between the con 
denser and evaporator, and then horizontally over the 
upper edge of the condenser. The portion of conduit 54 
extending over the condenser is provided with a series of 
holes 56 through which condensate drips onto the con 
denser surface. 
As an example of the operation of the apparatus, assume 

that cooling air only is to be provided to a served aircraft 
when the ambient temperature and humidity is such that 
some moisture will be extracted from the ventilating air 
by condensation on the evaporator surface. A cover 45 is 
placed over the heated air outlet duct connector 26 and 
one or both of the cooled air outlet duct connectors 42 
are connected by fiexible ducts 43 to the aircraft to be 
served. If only one duct is to be used as shown in FG 
URES 1 and 2, the cover 45 is secured on the other coofed 
air duct connector. The damper in the air switching sec 
tion () of the ventiating air duct is set to direct all of the 
air from blower 4 into the cooling air branch 4. 
The blower engine is started and run at a rate which 

develops a static air pressure in the plenum in which the 
evaporator 34 is located of, say, 46 inches water gauge. 
The refrigeration system engine is also operated to pro 
vide power for the refrigeration system. As moisture 
from the ventilating air passing through the cooling branch 
condenses on the cold evaporator surface it drips into pan 
44. Since the static air pressure in the plenum in which 
the pan and evaporator are located is about 40 inches 
water gauge, this difference in pressure between the 
plenuin and atmosphere is sufficient to elevate the con 
densate a distance of about 40 inches. This pressure 
forces the condensate from the pan 44 through tube 45, 
through the i 43 into conduit 54 (assuming that valve 
52 in the dump line 59 is closed), and then through the 
conduit 54 for discharge through holes 56 in that part of 
the conduit overlying the condenser. It is noted that if 
desired the condensate may be discharged onto the coin 
denser fan rather than being dripped onto the condenser; 
in this case the coindenser fan is arranged for blow-through 
operation and the filter is appropriately relocated. 

it will thus be appreciated that the force for moving 
the condensate from the drippan 44 to an elevated position 
overlying the condenser is obtained from the static air 
resure generated by the ventilating air blower, and the 

use of any kind of pur.nps or slingers which physically 
contact the condensate to elevate it are unnecessary. 

It will of course be apparent that the invention as de 
scribed herein can be embodied only in those air condi 
tioning systems: having a ventiating air blower generating 
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4. 
a static air pressure, in terms of inches water gauge, equal 
to or greater than the difference in inches elevation be 
ween the place where the condensate is accumulated and 
the location at which the condensate is to be discharged; 
and where a high resistance to air flow is exerted by the 
space to be conditioned so that the relatively high static 
pressure in the plenum in which the evaporator and con 
densate drippan are located can be developed and main 
tained. However, within these limitations the invention 
provides an effective arrangement for handling condensate. 
The invention claimed is: 
1. In air cooling apparatus wherein condensate accumu 

lated from a heat absorbing surface is conducted upward 
ly for distribution over a heat liberating surface; means 
forming a chamber in which said heat absorbing surface 
is situated, said chamber having an air inlet and an air 
outlet; condensate collecting means in said chamber un 
derlying said heat absorbing surface and subject to the 
static air pressure existing in said chamber; pipe means 
providing a passage for said condensate from said collect 
ing means to a relatively elevated discharge position ad 
jacent said heat liberating surface; and means for supply 
ing air to be cooled to said chamber at a rate developing 
a static pressure in said charnber at least equal, in inches 
Water gauge, to the differential in height in inches between 
said condensate collecting means and said elevated dis 
charge position adjacent said heat liberating surface, 
whereby condensate from said heat absorbing surface is 
forced by said chamber static pressure through said pipe 
means to said discharge position. 

2. in air conditioning apparatus of the character de 
scribed: means defining an enclosed air flow path for the 
flow of air to be conditioned for delivery to a source of 
relatively high resistance to said air flow; a refrigerant 
evaporator disposed across said path to cool and de 
humidify said air passing therethrough; condensate col 
lecting means underlying said evaporator; a refrigerant 
condenser having an upper edge at an elevated height 
relative to said condensate collecting means; pipe means 
having an inlet connected to receive said condensate from 
said collecting means and having condensate outlet means 
along said upper edge of said condenser; and means for 
Supplying air to said air flow path under a static pressure 
at said evaporator at least equal, in inches water gauge, to 
said height in inches of said condenser upper edge relative 
to said condensate collecting means whereby condensate 
from said collecting means is forced by said static pressure 
to flow through said pipe means to said condensate outlet 
CaS. - 

3. In an air conditioning system: means defining a 
passage for the flow of air to be conditioned; a refrigera 
tion evaporator extending across said air flow passage; 
condensate collecting means underlying said evaporator 
for receiving moisture condensed from said air upon said 
evaporator; a refrigeration condenser disposed with its 
upper edge elevated relative to the level of said condensate 
collecting means; condensate pipe means having a first 
-branch connected to said condensate collecting means 
and extending upwardly to a discharge position at a height 
Substantially level with said condenser upper edge, and a 
second branch connected to said condensate collecting 
means and extending downwardly therefrom to a dump 
position below said condensate collecting means, said 
Second branch having a valve therein; and high pressure 
ventilating air blower means operable to force air through 
said air passage at a rate developing a static air pressure 
at Said condensate collecting means at least equal, in terms 
of inches water gauge, to the difference in elevation in 
inches between said condensate collecting means and said 
discharge position. 

4. The method of forcing condensate from a condensate 
collecting location underlying a refrigerant evaporator to 
an elevated discharge location adjacent a refrigerant con 
denser Surface comprising: imposing a static air pressure 
lipon Said condensate at Said collecting location at least 
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equal, in inches water gauge, to the difference in elevation 
in inches between said condensate collecting location and 
said condensate discharge location. 

5. The method of furnishing motive power for convey 
ing accumulated condensate received from a heat absorb 
ing surface in a chamber to a relatively elevated discharge 
position adjacent a heat liberating surface comprising: 
forcing air to be cooled by said heat absorbing surface 
into said chamber at a rate imposing a static air pressure, 
in inches water gauge, upon said condensate at least equal 
to the difference in height in inches between the location 
at which said condensate is accumulated and said elevated 
discharge position. 

6. The method of elevating moisture condensed upon 
the heat absorbing portion of a refrigeration system dis 
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posed across the air flow passage of a relatively high air 
pressure ventilating system comprising: gathering said 
moisture in a Zone underlying said heat absorbing por 
tion; subjecting said Zone to a static air pressure at least 
equal, in terms of inches water gauge, to the height in 
inches said moisture is to be elevated to a discharge 
position. 
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