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9 Claims. 

This invention relates to air conditioning Sys 
tems for railway passenger cars and has for One 
object the provision of a simple and compara 
tively inexpensive, compact construction which 
may be arranged within a passenger car without 
extensive modifications or alterations in the 
structure thereof, the system being operative to 
withdraw air from the passenger compartment 
of the railway car and temperature condition such 
air and then re-circulate it through the passenger 
compartment: 
Another object of this invention is the provi 

sion of an air conditioning system for railway 
passenger cars in which the use of water ice is 
eliminated for the purpose of cooling air with 
drawn from the passenger compartment of the 
car; the present system comprising a mechani 
cal system for furnishing the desired low tem 
perature required for cooling the air. 

Still another object of this invention is the pro 
vision of an air conditioning system in which air 
is withdrawn from the passenger compartment 
of a railway car and initially cooled and then 
subjected to the action of water sprays for the 
purpose of washing and humidifying the air prior 
to its re-circulation into the passenger compart 
ment. 

It is known that dehumidification of air de 
pends upon relative temperatures. For example, 
when air is forced into a particular area or zone, 
the moisture content thereof may be removed or 
reduced by subjecting such air to a medium which 
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is lower in temperature than said air. Subject 
ing the air to the action of cooling coils may or 
may not dehumidify the air dependent upon rel 
ative temperatures of the air and cooling coils. 
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Dehumidification is distinguished from the re 
moval of entrained moisture from air and may be 
effected by subjecting air to the action of spray 
water which is at a temperature considerably 
lower than that of the air. In practice, it has been 
found that air may be dried or, in other words, 
dehumidified by water sprayed thereinto at a 
temperature between 40 and 50 Fahrenheit. 
In view of this, another object of this invention 
is the provision of an air conditioning system 
for railway passenger cars in which air from the 
passenger compartment of the car is initially 
cooled and then subjected to the action of water 
at a relatively low temperature for the purpose 
not only of washing the air or removing en 
trained foreign matter such as dust therefrom, 
but also for the purpose of dehumidifying said 
air. prior to its recirculation into the passeng er 
compartment of the railway car. 
A further object of the present invention is 

the provision of an air conditioning System for 
railway passenger cars, or the like, in which the 
parts thereof are easily accessible for replace 
ment or repair and in which the cooling effect 

(CL 257-7) 
On the air is produced by Water cooled to a 
pre-determined or required degree by mechani 
cal means; the system being so arranged and 
formed that a minimum supply of water is main 
tained for producing the desired functions. 
A still further object of this invention is the 

provision of an air conditioning system which is 
simple in construction and includes, in the main, 
an air conditioning cabinet having provisions for 
cooling, washing, humidifying or dehumidifying, 
and then, if desired and necessary, heating the 
air prior to its re-circulation into the passenger 
compartment of the car. . 
Other objects and advantages of this invention 

will be apparent from the following description 
taken in conjunction with the accompanying 
drawings in which: - 

Figure 1 is a more or less diagrammatic view 
through a railway passenger car showing the 
present system installed therein; 

Fig. 2 is a sectional view through the air con 
ditioning cabinet, the view also showing the me 
chanical means for effecting cooling of . the 
water in the cabinet; - 

Fig. 3 is a top plan view of the air condition 
ing cabinet with the top or cover thereof re 
moved; 
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Fig. 4 is a sectional view through the air con 
ditioning cabinet of the present invention show 
ing a modified construction; . . . . 

Fig. 5 is a top plan view of the construction 
shown in Fig. 4 with the top or cover of the cabi 
net removed, and 

portion of the construction shown in Fig. 4 show 
ing the arrangement of the impeller and the 
motor supporting base. 

. Referring now more particularly to the draw 
ings in which similar characters of reference 
designate similar parts in the several views, the 
car shown more or less diagrammatically in the 
drawings is of the conventional monitor deck 
type and includes side walls 2, a roof 4 and a floor 
6. Supported on brackets 8 arranged adjacent 
the roof. 4 is the air conditioning cabinet form 
ing a part of the present invention and indicated 
generally at 'A'. 

In the form of the invention shown in Figs. 2 
and 3 the cabinet 'A' comprises a substantially 
box-like structure having front and rear end 
walls O and 2 respectively, side walls 4, a bot 
tom 6 and a removable top or cover 8 supported 
on brackets 20, one of the latter being attached 
to the front end wall while the other bracket 
20 extends transversely across the cabinet 'A' at 
a point intermediate the front and rear end walls 
as clearly shown in Fig. 2. The front wall to 
extends the full height of the cabinet, while the 
rear end wall 2 extends only part way of the 
height of the cabinet; SO that the rear portion of 

Fig. 6 is an enlarged detail sectional view of a 
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the cabinet is open between the side walls as 
shown at 2 to permit easy entrance of air into 
the cabinet. The cover 8 does not extend the 
full length of the cabinet as clearly shown in 
Fig. 2 and thus the cabinet is provided with an 
air entrance opening 22 through the upper por 
tion thereof. In other words, the construction 
shown and described provides for the free en 
trance of air into the cabinet not only through 
the opening 22 in the top thereof, but also through 
an enlarged opening 2 above the wall 2 between 
the opposite side walls of the cabinet. 
adjacent the rear end wall 2 of cabinet 'A' is 
a heat exchange coil 24 which, in the instance 
shown, is a cooling coil as will be more fully de 
Scribed hereinafter, having a discharge end 26 
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for discharging water from the coil into the cab 
inet, more particularly into a water reservoir or 
Sump 27 therein defined between the rear end 
wall 2 and a Supporting bracket 28 which ex 
tends between the side walls 4 and is secured 
thereto and to the bottom 6 in any suitable or 
desired manner as by Welding, and serves as a 
Support for eleminator plates 30 and for a heating 
coil. 32. Secured to the rear end Wall 2 of 
cabinet 'A' and projecting into the cabinet is 
a bracket 34 which Supports the heat, exchange 
coil 24 and eliminators 36 arranged adjacent the 
coil 24 and in line with the air entrance opening 
22. The eliminators 36 are also Supported at 
their upper end portions by a bracket 38 to which 
the adjacent cover support bracket 20 is secured 
as clearly shown in Fig. 2. 
From the description so far it can be seen 

that the eliminator Support 28 and its associated 
eliminator 30 divides the cabinet 'A' into a cham 
ber 'B', arranged between eliminators 30 and 
36 and a blower chamber 'C' in which latter is 
positioned a driving motor 40 for actuating 
blowers or fans arranged in Spaced housings 42 
and adapted to force air from the blower cham 
ber 'C' through discharge outlets 44 into ducts 
46 arranged adjacent the roof 4 of the car and 
extending longitudinally and provided with air 
discharge elements 48 for discharging air into 
the passenger compartment of the car. The mo 
tor 40 is supported in any suitable or desired 
manner in the blower chamber 'C' and, in the 
instance shown, is supported on a mount 50. 
Arranged within the blower chamber “C” and 

Supported by the bottom f6 of cabinet 'A' is a 
Water pump 52 connected with the sump 2 by 
an inlet pipe 54 which may be extended into 
the Sump 27 and provided with a screen or filter 
56; operation of the pump serving to draw water 
from the sump 2 and force it through a feed 
ing pipe 58 into Spray pipes 60 having spray 
nozzles 62 adapted to Spray water into the air 
passing through the cabinet in a direction oppo 
Site the direction of movement of Said air. The 
feeding pipe 58 also is adapted to force water 
to the heat exchange coil 24 through a delivery 
pipe 6 coupled to pipe 58 as shown at 63 and 
having an adjustable pressure relief valve 64 
therein. This valve 64 is designed to operate 
in response to variations in pressure in the pipe 
58. The pump 52 is actuated by a motor and, as 
is Well known, the Voltage fluctuates, for example, 
from 27 up to 38 volts. In practice the pump is 
designed to have a capacity Sufficient to Supply 
Water to the sprays when Said notor is Operated 
at approximately 32 volts and the valve 64 is 
adjusted So as to remain closed at the pressure 
developed at this voltage and the motor speed. 
When the voltage drops the valve 6 epmains 
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closed and the pressure on the Sprays 62 is also 
reduced; however, when the voltage ranges above 
the normal, 32, and up to 37 or 38 volts for 
example, the valve 64 will be actuated and opened 
because of the increased pressure of the Water 
in the pipe 58 which results from the increase in 
motor Speed. When the valve 64 is in open posi 
tion it will be apparent that the pressure in 
pipe 58 remains constant at the predetermined 
pressure best suited for satisfactory operation 
Of the Sprays. This means that although the 
Woltage may range up to a relatively high point 
the increased load on the motor is negligible and 
application of this type of Valve avoids the neces 
sity of a troublesone and expensive voltage regul 
lator and also permits passage of cooling medium 
to the heat exchange Coil 24. 
operating pump 52 may be of the multi-Speed 
type and any means well known in the art, such 
for example as a rheostat, may be utilized for 
obtaining and controlling the desired motor 
speed. In air conditioning Systems using water 
sprays it is desirable that the water issuing from 
the Spray nozzles be in the form of a fine Spray 
but if the water carried to the nozzles be under 
an excessive pressure the Water will issue from 
the nozzles in, the form of an excessively fine 
spray or mist and it would be almost impossible 
to separate the finely divided water particles in 
suspension from the air flowing through the 
spray chamber. Due to the provision of the 
valve 64 which opens in response to predeter 
mined pressure in pipe 58 the water issuing from 
the nozzles 62 is always maintained in the form 
of a fine spray instead of a too finely divided 
spray or mist. 
To replenish the water in Sump 27, as is, of 

course, necessary at times, a water supply pipe 
66 extends through the rear end Wall 2 of the 
cabinet and is provided with a valve 6 operated 
by a float 68. Obviously, decrease in the Water 
supply in sump 27 will cause the float 68 to Oper 
ate the valve controlling admission of Water 
through pipe 66 into the Sump. 
Arranged within the Sump 2 and Supported in 

any suitable or desired manner is an evaporator 
coil 70 the inlet end of which is connected to a 
pipe 72 leading from a condenser 74 which re 
ceives a suitable refrigerant from a compressor 
76 actuated by a motor 78. The outlet end of 
coil 70 is connected by a low pressure line in the 
form of a pipe 80 which leads to the compressor 
76. In practice, the compressor 76, motor 78 and 
condenser 74 are suspended beneath the floor 6 
of the car in any suitable manner, as for example, 
by brackets 82. The compressor, condenser and 
motor are illustrated diagrammatically in the 
drawings inasmuch as they may be of any pre 
ferred or desired construction; this invention not 
being directed to the specific construction of Such 
elements. Pipe 72 is the high pressure line of 
the refrigerant circuit just described and a ther 
mostatically operated expansion valve 84 is pro 
vided therein which is operated in response to 
temperature conditions of the water in Sump 2 
by means of the thermostat 86. 
The heating coil 32 supported by bracket 28 

comprises entrance and exhaust heade'S 88 and 
90 respectively connected by steam pipes 92 which 
are provided with fins 94 for increasing the effec 
tive areas thereof. The steam entrance header 88 
receives Steam through a pipe 96 connected at 
its lower end with the main steam line 98 of the 
car as shown more clearly in Fig. 1. Connected 
With the exhaust header 90 is a discharge pipe 00 
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the lower end of which is arranged below the 
floor 6 of the car and is provided with a trap f 2 
of any preferred or desired construction, all as 
indicated clearly in Fig. 1. 

In the form of the invention shown in Figs.-2 
and 3 the pump 52, which is operated by a suitable 
motor, is arranged within the blower chamber 
"C". In the form of the invention shown in Figs. 
4 and 5 a motor 04 is arranged within the spray 
chamber 'B' and is supported on a bracket 
mounted on a base 08 secured to the bottom it 
of cabinet "A"; the motor iO4 driving an impeller 
fo arranged within a well f2 formed in the base 

f08 as clearly shown in Fig. 4. The base Bis 
provided with suitable openings for permitting 
passage of the water from the sump 2 into said 
base, said openings 4 being covered by screen 
ing 6. The well 2 is provided with an open 
ing 8 for permitting the discharge of water 
from within the base 08 into the Well for pas 
Sage into the pipe, 58. w - 

Referring to the form of the invention shown 
in Figs. 2 and 3 it can be seen that with water in 
the reservoir 27 and the refrigeration unit in op 
eration the water is maintained in a cool condi 
tion. The thermostat 86 may be adjusted so as 
to maintain the water at any desired Or pre-de 
termined temperature; such temperature during 
use of the apparatus in warm weather being pref 
erably between 40°and 50°Fahrenheit. Operation 
of the motor 40 actuates the fans in housings 42 
to draw air from the passenger compartment into 
the cabinet, the air first contacting with the heat 
exchange coil 24, whereby it is initially cooled and 
then passing through the eliminators 36 into the 
spray chamber 'B' where it is subjected to the 
action of water from the spray nozzles 62 thus 
washing the air. As will be apparent from the 
drawings the pump 52 causes circulation of water 
from the reservoir 2 to the spray nozzles and 

The water washes the air and 
is at a temperature sufficiently low as to dehumid 
ify the air passing through the spray chamber 
'B'. Following washing and dehumidification 
the air is drawn by means of the fans through the 
eliminators 30 into the blower chamber 'C' and 
is then forced into the passenger compartment of 
the car through the conduits 44. - - - 
The apparatus has been described from the 

standpoint of its use during Warm Weather, but 
it will be understood that its use during cold 
weather is equally satisfactory. The thermostat 
86 may be adjusted so that the water in reser 
voir 27 is maintained at a temperature such..that 
it will not dehumidify the air as it passes through 
the spray chamber, this temperature being in ex 
cess of 50 Fahrenheit. During cold weather 
steam is admitted to the heat exchange coil 32 
to heat the air after it has been cooled by the 
heat exchange coil 24 and washed in the spray 
chamber 'B', the spray devices providing con 
veniently the excess of moisture which enables 
the air to supply the deficiency in humidity which 
would otherwise becaused by the increase in ten 
perature in air by the heating coil. 32. 

It can be seen from the above description that 
the system and apparatus of the present inven 
tion is extremely flexible in that it may be satis 
factorily operated during different seasons of the 
year to maintain the air within the passenger 
compartment of a railway car in any pre-deter 
mined or desired condition. During the passage 
of the air through the cabinet the pump 52 con 
ducts the water from the reservoir through the 
pipe 58 to the spray nozzles 62 and, upon increase 

3 
in pressure within the pipe 58, the valve 4 will be 
operated to permit passage of water through pipe 

to the heat exchange coil 24 thereby providing 
the means for initially cooling the air immediate 
ly upon its entrance into the cabinet. The heat 
exchange coil 32 is adapted to receive steam from 
the main steam line of the car and, within the 
spirit of this invention, the passage of the steam 
to the coil 32 may be controlled automatically and 
in response to temperature conditions within the 
passenger compartment of the car as by provid 
ing a valve suitably positioned with respect to 
the coll 2 and controlled in response to move 
ments of a thermostat arranged within the pas 
senger compartment of the car. Inasmuch as the 
automatic means for controlling the admission 
of steam to a heat exchange coil is well known the 
same is not illustrated in the drawings. 
In the form of the invention shown in Figs. 4 

and 5 the operation described above is present. 
... In the construction of the apparatus shown in 
these Figs. 4 and 5 the means for forcing water 
to the spray nozzles and cooling-coil 24 comprises 
the impeller member arranged within the spray 
chamber and suitably supported and having a 
motor f04 driven from any suitable source of 
electric supply. . 
The drawings disclose certain embodiments of 

the invention but it is to be understood they are 
for illustrative purposes-only and various changes 
in the form and proportions of the construction 
shown may be made within the Scope of the ap 
pended claims and without departing from the 
spirit of the invention. 
What is claimed is: 
1. In an air conditioning apparatus, a cabinet, 

means in said cabinet which divide the latter 
into a blower chamber and a combined spray 
chamber and water reservoir, blower means in the 
blower chamber for drawing air through the cabi 
net and for discharging said air out of the cabinet, 
spray devices in the spray chamber, a heat ex 
change coil in the cabinet adjacent the air inlet 
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portion thereof, a pipe for conducting water from 
the reservoir to the spray devices and heat ex 
change coil, the latter having its discharge end 

45 
arranged to discharge water into the reservoir, 
pump means for forcing water through the pipe 
to the spray devices and heat exchange coil, a 
valve in said pipe operative in response to varia 
tions in pressure in the pipe for controlling pas 
sage of water to the heat exchange coil, and means 
for circulating a refrigerant through the water 
reservoir comprising a compressor and a cooling 
coil connected therewith and having a portion 
thereof arranged in said reservoir. 

2. Apparatus for conditioning the air in a rail 
way passenger car comprising an air conditioning 
cabinet arranged within the car and formed to 
provide a spray chamber and a water reservoir 
within said cabinet, means for circulating a re 
frigerant including a refrigerating coil in the 
water reservoir, spray devices in the Spray cham 
ber, pump means within the spray chamber ad 
jacent the reservoir for circulating water from 
the reservoir to the spray devices, said cabinet 
having air inlet and air outlet means, a heat ex 
change coil adjacent the air inlet, means connect 
ing the spray devices and heat exchange coil per 
mitting excess water supplied to the spray devices - 
to flow through said coil, and means arranged 
between the spray chamber and air outlet means 
for drawing air through the air inlet means and 
through the spray chamber and then through the 
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4. 2,000,841 
air outlet means into the passenger compartment devices and the heat exchange coll at the air 
of the car. 

3. Apparatus for conditioning the air in a rail 
way passenger car comprising an air conditioning. 
cabinet arranged within the car and having 
spaced bracket members therein extending be 
tween opposite side walls thereof, at least one of 
said bracket members being secured to the bottom 
of the cabinet whereby to cooperate with the op 
posite side walls and bottom of said cabinet to 
provide one wall of a water reservoir, eliminators 
supported by each of said brackets, said elimi 
nators being arranged in spaced relation and de 
fining a spray chamber therebetween, said spray 
chamber being in direct communication with the 
water reservoir, a heat exchange coil arranged 
between one of said eliminators and the adjacent 
end wall of the cabinet, spray devices in the spray' 
chamber, a pipe for conducting water from the 
reservoir to the spray devices and to said heat 
exchange coil, the latter having one end thereof 
discharging into said water reservoir, pump means 
for forcing water from the water reservoir through 
the pipe to the spray devices and heat exchange 
coil, means for circulating a refrigerant through 
the water reservoir comprising a compressor and 
a refrigerating coil connected therewith and hav 
ing a portion thereof arranged within the water 
reservoir, and blower means in the cabinet for 
drawing air into contact with the heat exchange 
coil then through the spray chamber and out of 
said cabinet. 

4. Apparatus for conditioning the air in a rail 
way passenger car comprising an air conditioning 
cabinet in the car and formed to provide a Spray . 
chamber and a water reservoir therein, spray de 
vices in the spray chamber, air inlet and air 
outlet means for the cabinet, a heat exchange 
coil at the air inlet portion of the cabinet, a 
conduit for passing water from the reservoir 
to the spray devices and heat exchange coil, 
pump means in the cabinet for forcing water 
through the conduit, a valve in said conduit Oper 
ative in response to variations in pressure in Said 
conduit for controlling the passage of water 
thereto to the heat exchange coll, blower means 
in the cabinet for drawing air through the cab 
inet and for discharging air into the passenger 
compartment of the car, a heat exchange coil 
arranged intermediate the spray chamber and 
blower means, and means for cooling the water 
in the reservoir comprising a refrigerating unit, 
including a cooling coil arranged in the water 
reservoir and a compressor with which the cool 
ing coil is connected. . . . 

5. In an air conditioning system of the char 
acter described, an air conditioning cabinet hav 
ing spaced eliminators therein defining a spray 
chamber therebetween, said cabinet being SO 
formed as to provide a water reservoir in com 
muhication with the spray chamber and said cab-. 
inet having air inlet and air outlet means, bracket 
means in said cabinet extending between oppo 
site side walls thereof for supporting said elim 
inators, one of said bracket means forming one 
end wall of the water reservoir, a heat exchange 
coil at the air inletportion of the cabinet and 
arranged between one of said eliminators and the 
adjacent end wall of the cabinet, a second heat 
exchange coil arranged between the air outlet por 
tion of the cabinet and the adjacent eliminator; 
spray devices in the spray chamber, a pipe for 
conducting water from the reservoir to the spray 

inlet portion of the cabinet, means operative in 
response to variations in level of the water in said 
reservoir for feeding water to said reservoir, pump 
means for forcing Water through the pipe to the 
spray devices and the heat exchange coil at the 
air inlet portion of the cabinet, means in said 
pipe for automatically controlling the passage of 
water therethrough to the heat exchange coil 
connected with said pipe, a compressor arranged 
outside of the cabinet, a refrigerating coil ar 
ranged in the water reservoir and submerged in 
the water therein, said coil being connected with 
the compressor, and valve means operative in 
response to variations in temperature conditions 
of the water in said reservoir for controlling pas 
sage of refrigerant through the refrigerating coils. 

6. In an air conditioning system for railway 
passenger cars, an air conditioning cabinet hav 
ing air inlet means and air outlet means and 
formed to provide a combined spray chamber and 
Water reservoir, means for drawing air through 
the cabinet, spray devices in the spray chamber, 
pump means within the spray chamber and in 
front of the spray devices for forcing water from 
the reservoir to the spray devices, a heat exchange 
coil within the chamber, means connecting the 
spray devices and the heat exchange coil per 
mitting excess water supplied the spray devices 
to flow through said coil, and refrigerant means 
adapted to maintain the water in the reservoir at 
a low temperature whereby to dehumidify the 
air when it is sprayed thereinto. 

7. In an air conditioning system for railway 
passenger cars, an air conditioning cabinet hav 
ing air inlet means and air outlet means and 
formed to provide a spray chamber therein, spray. 
devices in the chamber, a water reservoir in said 
cabinet, means for drawing air from the passenger 
compartment into and through said cabinet, pump 
means within the spray chamber for forcing water 
from the reservoir to the spray devices, means 
associated with the spray devices adapted to pre 
vent excessive pressure on the spray devices and 
refrigerant means adapted to cool the Water in 
said reservoir to a point sufficient to cause it to 
dehumidify the air passing through the cabinet 
when sprayed thereinto. 
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8. In an air conditioning apparatus of the chair 
acter described, in combination, a combined Spray 
chamber and water reservoir in direct communit 
cation, an evaporator unit within said reservoir, 
spray devices within the chamber, means to cir 
culate water from the reservoir to the spray de 
vices, means associated with the spray devices 
adapted to prevent excessive pressure on the 
spray devices to thereby e their proper funct 
tioning, and means to draw air through the Spray 
and over the surface of the water in the reservoir. 

9. In an air conditioning apparatus of the char 
acter described, in combination, a combined Spray 
chamber and water reservoir in direct communi 
cation, an evaporator unit within said reservoir, 
spray devices within the chamber, means in Said 
chamber and reservoir to circulate water from the 
reservoir to the spray devices, means associated 
with the spray devices adapted to prevent exces 
sive pressure on the spray devices to thereby in 
sure their proper functioning, and means to draw 
air through the spray and into surface contact A 
With the water in the reservoir. 

WALLACE. H. BERDLEIN. 


