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of a new and improved air conditioning system This invention relates generally to air condi 
tioning systems and has particular reference to 
means for temperature conditioning the air of 
railway passenger cars or other vehicles whereby 
to maintain proper and desired temperatures and 
air conditions within the passenger compartment 
of a car. 
One object of this invention is the provision of 

an air conditioning system for railway cars which 
is so formed and arranged as to necessitate Sub 
stantially no modification or alteration in the 
interior or passenger compartment of the Car Or 
of the car body. . . . . ; 
Another object of this invention is the pro 

vision of an air conditioning system for railway 
passenger cars having means for withdrawing 
air from the interior or passenger compartment 
of the car and conditioning the same and re 

20 

circulating the conditioned air throughout said 
passenger compartment, the system having pro 
vision for either heating or cooling the air in 
accordance with required conditions or to hu 
midify and heat the air to be re-circulated within 
the car body. 
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Still another object of this invention is the 
provision of an air conditioning system for rail 
way cars which includes a plurality of inde 
pendently functioning air conditioning units ar 
ranged and supported externally of the car body 
in such a manner as to receive air from the 
interior or passenger compartment of the car 
and to condition said air and re-circulate it 
within the car body. 
A further object of this invention is the pro 

vision of a mechanical air conditioning system 
for railway passenger cars adapted to maintain 
air within the passenger compartment of the 
car in pre-determined and desired condition, said 
system being adapted to Subject the air to cool 

40 ing by a mechanical refrigerating or cooling unit. A still further object of this invention is the 
provision of a new and improved air condition 
ing unit for use with railway passenger cars. 
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The present invention also contemplates a new 
and improved means for maintaining the air 
within a passenger compartment of a railway car 
in any desired or pre-determined heated con 
dition. w Another object of this invention is the provi 
sion of a new and improved heating system for 
the air within a railway passenger car which is 

55 

operative automatically in response to tempera 
ture conditions of the air within said passenger 
compartment. - 
This invention also contemplates the provision 

for railway passenger cars in which the parts 
thereof which may necessitate replacement or 
repair are located externally of the car thereby 
eliminating the necessity of structurally modify 
ing the interior of the car. - - - 
Other objects and advantages of this invention 

will be apparent from the following description 
the accompanying taken in conjunction with 

drawings in which: 
Figure 1 is a top plan view of the system of 

the present invention applied to a railway pas 
senger car, the latter being shown more or less 
diagrammatically, one of the air conditioning 
units of Said system being shown for the greater 
part in section; 

Fig. 2 is a side elevation of the system applied 

lines and more or less diagrammatically; 
Fig. 3 is a view partly in plan and partly in 

section of one of the air conditioning units, a 
portion of the view also showing parts of a rail 
way car, the view being taken on the line 3-3, 
Fig. 4; - 

Fig. 4 is a front elevation of the unit shown 
in Fig. 3, certain parts thereof being broken away 
and other parts being shown in section; 

Fig. 5 is a sectional view on the line 5-5, 
Fig. 3; 

Fig. 6 is a sectional view on the line 6-6, 
Fig. 3; 

Fig. 7 is a sectional view through a portion 
of the car body, said body being shown more or 
less diagrammatically, and the view disclosing 
parts of the heating System for air, and 

Fig. 8 is a sectional view similar to Fig. 7 but 
showing certain parts of 
the air. . . - Referring now more particularly to the draw 
ings in which similar. characters of reference 
designate similar parts in the several views, a 
railway passenger car is diagrammatically shown, 
said car being of the conventional monitor deck 
type and comprising a body having side walls 2 
and a roof 4, the latter including a lower deck 
6, an upper deck or clere-story 8 and a deck 
plate 0; the roof 4 being connected to side plates 
2 which are in the form of Z-Sections as more 

clearly shown in Fig. 5. 
As will be apparent from the description to 

follow, the air conditioning system of the pres 
ent invention is so designed that the interior of 

, the car body need not be re-modeled or changed 
to any great extent for the reason that the air 
conditioning units of the present system are 

the system for cooling 
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to a railway car, the latter being shown in broken 
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2 
maintained and supported externally of the 
body where they are easily accessible for pur 
poses of replacement or repair should occasion 
8Se. 

Referring now more particularly to Figs. 1 
and 2 it can be seen that the System of the pres 
ent invention comprises a compressor unit 'A' 
connected by a gas line 'B' to a condenser unit 
“C'. The compressor and condenser units are 
supported beneath the floor of the car (see Fig. 2) 
and, leading from the condenser is a liquid line 
indicated generally at 'D' which conveys re 
frigerant to individual and spaced air condition 
ing units “E” arranged in relatively staggered 
relation along opposite sides of the car and on 
the lower deck 6 of the car roof. Leading from 
the units 'E' are exhaust or connection lines 
('F' which convey the refrigerant after its pas 
sage through the units "E" to a Suction line 'G' 
arranged longitudinally of the car body above 
and supported by the upper deck 8 and having 
connection with a return line "H" which leads 
back to the compressOT. 

Broadly, from the above description it can be 
seen that a suitable refrigerant such, for ex 
ample, as methyl chloride or the like, may be 
forced from the condenser through the liquid 
line D'' to the several air conditioning units 
“E” where it will absorb heat from the air pass 
ing through said units and thus become changed 
to gaseous form and pass from the units to the 
suction line 'G' and then back to the compreS 
sort'A' through the return line "H" where said 
gas is compressed and subsequently condensed 
to liquid in the condenser unit “C” for re 
circulating as just described. The air condition 
ing units are positioned externally of the car body 
but are so arranged as to receive air from the in 
terior of the passenger compartment as will be 
more fully described hereinafter. 
Referring now more in detail to the drawingS, 

the compressor unit "A' is preferably arranged 
within a box 4 suspended from the underframe 
of the car, only a portion of Said box being ill 
lustrated in the drawings (see Fig. 2). The 
compressor unit comprises a pair of pumps fis 
each having a driving motor 18 and being 
adapted to compress gas and force the same 
through suitable connections to the gas line 'B' 
and to the condenser "C" through said gas line. 
The condenser 'C' is also supported in any Suit 
able or desired manner from the underframe and 
is so formed as to condense the compressed gaS 
received from the compressor 'A' and pass the 
liquid through the liquid line (D", the latter in 
cluding branch pipes 20 and 22 connected with 
riser pipes 24 and 26 arranged respectively along 
opposite sides of the car body (see Figs. 1 and 2) 
and extending upwardly inside of the side walls 2 
of the car and through the side plates f2 and 
above the lower deck 6 and having their upper 
ends connected to feeder pipes 28 and 30 rear 
spectively as shown in Fig. 1. The feeder pipes 
28 and 30 are supported in any suitable or de 
sired manner externally of the car body and ex 
tend longitudinally thereof and are connected to 
cooling coils 32 forming parts of the air condition 
ing units "E" by branches 34 each having an ex 
pansion valve 36 therein. After passing through 
the cooling coils 32 of the several air conditioning 
units 'E', the refrigerant, which by this time 
has absorbed heat units and hence been changed 
to gaseous form, passes out of the units "E" into 
the connection lines "F", shown as pipes 38 (see 
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FigS. 1 and 4) and then into the suction Iine 
'G' from where, because of the operation of the 
pumpS 6, it is withdrawn from the suction line 
'G' to the compressor unit 'A'. 
The expansion valves 36 are automatically 

functioning having thermally responsive elements 
arranged within fittings 40 in pipes 38, said 
thermally responsive elements being operative in 
response to temperature conditions of the gas or 
refrigerant passing through the pipes 38 to con 
trol the operation of the valves 36 (see Fig. 4). 
The air conditioning units 'E' are preferably 

of the form shown in Figs. 3 to 6 inclusive and 
each comprises an elongated housing 42 secured 
to framing members comprising supports 44 at 
tached to the deck plate to and deck 6, as shown 
more clearly in Figs. 5 and 6. The housings 42 
are provided with air ingress and egress openings 
45 and 46 respectively at their end portions and 
Said openings are aligned with openings formed 
in the deck plate O and interior finish members 
48 of the monitor deck as shown particularly well 
in FigS. 5 and 6. Short conduits 50 secured to 
the finish members 48 connect the housings 42 at 
the ingress and egress openings with the interior 
of the car body and these conduits 50 are prefer 
ably provided with adjustable shutter members 
52 for regulating the extent of air opening 
whereby to control passage of air through said 
conduits. The ingress and egress end portions of 
the housings 42 may be and preferably are lined 
with Suitable insulating material 54 and these end 
portions of the housings are preferably provided 
with curved partitions 56 so formed and ar 
ranged as to divide the air into a plurality of 
streams whereby to effect substantially equal dis 
tribution thereof both at the ingress and egress Openings. 
At the air ingress portion of the housing 42 

a duct 58 is provided for the purpose of per 
mitting the passage of outside air into the hous 
ing 42, Said duct having a filter 60 therein and, 
if desired, being provided with suitable manu 
ally adjustable shutter means for controlling the 
admission of outside air into the housings. These. 
Shutter means are not shown in the drawings but 
obviously may be provided if desired. 
As clearly shown in FigS. 3 and 4 the before 

mentioned cooling coil 32 is arranged adjacent 
the air inlet portion of housing 42 so that the 
incoming air Will immediately contact there 
with to be reduced in temperature. The cool 
ing coil 32 comprises a pipe 62 having fins 64 
for increasing the effective area thereof as shown 
in Fig. 6. The units 'E' at diagonally oppo 
site end portions of the car are provided with 
means for humidifying the air during its pas 
sage through the housings 42 and, as shown in 
Figs. 3 and 4, a spray pipe 66 extends into the 
housing adjacent the cooling coil 32 and is pro-. 
vided with a spray nozzle 68 for spraying wa 
ter into the incoming air. In the construction 
shown in the drawings the spray is indicated as 
being directed toward the coil 32 but this is mere 
ly by way of example as the spray may be di 
rected against the direction of the incoming air 
if desired. These end units, or, to be more ex 
act, the units containing the humidifying de 
vice, are provided with eliminators 70 for re 
moving excess and entrained moisture from the 
air, the eliminators being arranged within the 
housing 42 in such a position that the air passes 
therethrough subsequent to humidification by 
the spray and cooling by the coil 32. From the 
description just given it will be apparent that 
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diagonally opposite end units “E” of the present 
system each include a combined air cooling and 
humidifying chamber one end wall of which is 
formed by eliminators 70. While the remainder 
of units “E” of the present system may be pro 
vided with air humidifying means it has been 
found in practice that under normal - operating. 
conditions it is only necessary to Supply Spray 
devices or humidifying means at certain of the 
units, those selected being diagonally oppositely 
arranged end units. The remainder of the units 
'E' are substantially, similar in all respects to 
those provided with humidifying devices. In 
view of the humidifying device the housings 42 
of the end units 'E' containing said device, 
at the cooling and humidifying chambers are 
formed in any suitable or desired manner to 
prevent passage of water to the remainder of 
the housings, and drains 72 lead from the cool 
ing and humidifying chambers and are arranged 
adjacent the side wall of the car as clearly shown 
in the drawings and extend through the side 

2 with their discharge ends arranged 
below the bottom of the car as shown particu 
larly in Fig. 2. 
The housings 42 each include means for effect 

ing circulation of air between the passenger con 
partment of the car and said housings, the means 
in the instance shown comprising a motor 14 
and fans 76 operated thereby and so arranged 
as to draw air through the ingress opening 45 of 
the housing and to force the air through the 
housing and through the egress opening 46 into 
the car body. The motor is supported by suit 
able brackets 80 arranged within the housing 
and, in the instance shown, said motor is ar 
ranged approximately midway between the ends 
of the housing and between the cooling coil 32 
and a heating coil indicated at 82 Supported 
within the housing and comprises upper and lower 
headers 84 and 86 respectively and a coil 88, the 
latter being provided with fins 90 for increasing 
the effective surfaces thereof as particularly 
shown in Fig. 5. The heating coils 82 of the 
several units 'E' are adapted to receive a heat 
ing medium such as steam through risers 92 ex 
tending upwardly from adjacent the bottom 93 
of the car body through the side plates 2 and 
having their upper end portions connected with 
the upper headers 84 (see Fig. 5). The lower 
end portions of the steam risers 92 are each con 
nected to distributor pipes 94 arranged within 
the car body and extending longitudinally there 
of along opposite sides of the car, the pipes 94 
receiving steam from the main steam line 96 
through branches 98 coupled to the main steam 
line as shown at 99 and each branch provided . 
with a manually operable cutoff valve 00, a re 
ducing valve 2, and a magnetic control valve. 
04, all as clearly shown in Figs. 1 and 7. in 

order that steam may be shut off from one or 
more of the several units 'E' to render the Same 
ineffective for heating purposes, each of the ris 
ers 92 is provided with a manually operable shut 
off valve 06. . Leading from the lower header 
86 of each heating coll 88 is a discharge pipe 
08 which receives steam or water of condensa 

tion after its passage through the heating coil 
and discharges the same Outside below the car 
bottom, the pipes fo8 extending through the side 
plates 2 and through the car bottom and each 
having a trap 80- at its lower end portion as 
shown in Fig. 2. During operation of the sys 
tem of the present invention Water of condensa 
tion may collect in the housings 42 of the units 

y 

3 
“E” which are not provided with the water spray 
devices. To provide means for discharging this 
water of condensation drain pipes 2 are sup 
ported in any suitable manner on the deck 6 
and are connected by branches 4 with the 
housings 42 in such a manner as to drain water 
of condensation from the interior of the hous 
ings to said pipes ff2, the pipes f 2 being ar 
ranged respectively along opposite sides of the 
car and each having a discharge pipe 6 lead 
ing therefrom and discharging below the car 
bottom. 

10 

At opposite ends of the car body saloons i? 8 are 
provided as is usual in passenger car construction 
and for heating these portions of the car the dis 
tributor pipes 94 at opposite end portions of the 
car are extended into these saloons 8 and are 
connected with steam heating coils f 19 having 
discharge pipes 20 provided with traps arranged 
beneath the bottom of the car body as more 
clearly shown in Fig. 2. 
Arranged within each saloon 8 adjacent the 

upper portion thereof and suitably supported are 
water storage tanks 26 and electrically operated 
pumps 28 for forcing water from the tanks to 
the spray pipes 66 into the adjacent air condi 
tioning units “E'. 
As clearly shown in Figs, 3 to 6 inclusive, and 

as beforedescribed, the housings 42 are supported 
by members 44. Each housing is provided with 
a removable cover 30 secured in place by de 
tachable fasteners 32. The cover 30 is pro 

20 

25 

vided with a handle element 34 and may be re- ..., 
moved to permit access to the interior of the 
housing should occasion arise. Each air condi 
tioner unit 'E' also includes a shell or outer cover 
portion 36 which surrounds the housing 42 and 
which is detachably secured to the deck plate (O 
by means of suitable fasteners such as screws 38. 
The shell 36 has its lower end portion overlap 
pingly engaged with the upstanding flange 40 of 
a bottom attaching element 42 secured to the 
lower deck 6 as shown in Figs. 5 and 6. The 
Steam pipes 92 and 08 and the water drain pipe 
72 extend through a suitable opening 44 formed 
in the front wall 46 of the shell 36 and to cover 
the otherwise exposed portions of said pipes the 
shell is provided with an extension 48 forming 
a housing for said pipe, the lower edge portion 
of the extension 48 overlappingly engaging the 
upstanding flange 40 of the bottom attaching 
element 42, which latter at this portion is pro 
jected downwardly for the purpose of cooperating 
With the extension 48 as shown more clearly in 
Fig. 3. A. 
From the above description it is believed it will 

be obvious to those skilled in the art that, in use, 
the blower means comprising the fans 76 and 
notor 72 will cause air to be withdrawn from the 
interior of the car body and pass through the 
housing 42 of the several air conditioning units 
“E” and then be discharged into the passenger 
compartment of the car body and that during 
the passage of said air through the units it is 
conditioned both as to temperature and as to 
humidity. In practice, the operation of the com 
pressor unit is dependent upon temperature con 
ditions within the passenger compartment of the 
car and suitable means operative in response to 
temperature conditions within the car may be 
provided such, for example, as a thermostat re 
sponsive to variations in temperature, said ther 
mostat being connected to suitable switch mech 
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4. 
pressor unit and hence the entire refrigerating 
portion of the air conditioning system. Inasmuch 
as the control of compressors by a thermally re 
Sponsive element is well known in the art and, 
further, inasmuch as the particular electric cir 
cuits form no part of the invention a thermostat 
and the connections thereof to the compressor are 
not shown in the drawings. For controlling the 
passage of spray water to the units provided with 
humidifying means, a humidostat or a similarly 
functioning element is preferably provided within 
the passenger compartment of the car, Said 
humidostat being operative in response to varia 
tions in the humidity condition of the air and be 
ing connected with the pumps 28 for feeding 
water from the storage tanks 26 to the spray 
nozzles 68. The provision of humidostats for 
regulating flow of water being well known in the 
art, the drawings do not disclose this element. 
During operation of the system of the present 

invention at the warmer seasons of the year or 
during seasons when it is necessary to cool-the air 
instead of heat it, the valves 00 in branches 98 
from the main steam line 86 are closed to prevent 
passage of steam to the units “E” and the system 
is strictly a cooling and humidifying System and 
it will be apparent that when the refrigerant is 
forced through the liquid line 'D' to the several 
units and with the blower means in operation, 
air which is drawn through the units 'E' is sub 
ject to the cooling action of the coils 32 to be 
reduced in temperature before being recirculated 
into the passenger compartment of the car. The 
end units supply properly humidified and cooled 
air to the passenger compartment as Will be ap 
parent. In the event the temperature within the 
passenger compartment of the car decreases be 
low a predetermined point the thermostatic con 
trol for the compressor unit will cause the com 
pressor unit 'A' to cease its operation thereby 
preventing further passage of refrigerant through 
the system until Such time as the temperature 
within the passenger compartment increases to a 
point such as to again. Set the compressor unit in 
operation. Passage of refrigerant through the in 
dividual units 'E' is controlled or regulated by 
the valves 36 and it is apparent that the thermal 
ly responsive element in fitting 40 adjacent each 
unit operates in accordance With and in response 
to variations in the temperature of the refriger 
ant which passes through the connection lines 38. 
During cooler seasons of the year it is neces 

sary to re-heat the air after it. has been cooled 
by the heat exchange coils or cooling coils 32 and 
to do this the valves 00 are opened by manual 
operation to permit discharge of steam from the 
main steam line 96 to the branches 98 and the 
headers 94. Because of the valves 06 steam may 
be admitted to any one or more of the air condi 
tioning units 'E' as desired. For controlling the 
passage of steam to the heating coils 82 in the 
units “E” a thermostat 50 is provided within the 
passenger compartment of the car which is opera 
tive in response to temperature conditions to con 
trol the magnetic control valves O4, the thermo 
stat being suitably electrically connected with said 
-control valves. 

From the above description it is believed that 
those skilled in the art will recognize that the 
air conditioning system of the present invention 
provides for the maintenance of proper air con 
ditions within the passenger compartment of a 
railway car; the air being withdrawn from the 
Dessenger compartment of the car and con 
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ditioned both as regards to temperature and hu 
midity in a plurality of independently function 
ing units arranged externally of the car and then 
re-circulated into the passenger compartment; 
the present System providing for both heating 
and cooling the air and for properly humidifying 
the air in response to desired and required con 
ditions. 
The drawings illustrate certain embodiments 

of the invention but it is to be understood that 
they are for illustrative purposes only and va 
rious changes in the form and proportions of the 
arrangement may be made within the scope of 
the appended claims without departing from the 
Spirit of the invention. 
. . What is claimed is: 

1. In combination with a railway passenger 
car, an air conditioning system comprising a re 
frigerant circuit having a compressor and a con 
denser, a pair of headers arranged exteriorly of 
the car and forming parts of the refrigerant cir 
cuit, a plurality of air conditioning units at the 
upper portion of the car and connected indi 
vidually with said headers to receive refrigerant 
therefrom, air entrance and exhaust ports for 
each unit establishing communication between 
the interior of the car and the respective unit, 
and means associated with each of the units op 
erative in response to variations in temperature 
Conditions of the refrigerant subsequent to its 
passage through the units for controlling passage 
of refrigerant from the refrigerant circuit to said 
units. - 

2. In combination with a railway passenger 
car, an air conditioning system comprising a re 
frigerant circuit having a refrigerant compressor 
and condenser arranged beneath the bottom of 
the car, Said circuit also including headers re 
ceiving refrigerant in condensed form, and a plu 
rality of individually functioning air conditioning 
units arranged adjacent the roof and exteriorly 
of the car and provided with air entrance and ex 
haust ports for each unit establishing communi 
cation between the respective unit and the inte 
rior of the car, a heat exchange coil in each of 
Said units, means for passing refrigerant from 
the headers through said heat exchange Coils, 
and means associated with each of said units op 
erative in response to variations in temperature 
of the refrigerant Subsequent to its passage 
through the heat exchange coils for individually 
controlling passage of refrigerant to the coils. 

3. A system for regulating the temperature of 
the air within a roofed enclosure comprising an 
air conditioning unit arranged outside the en 
closure adjacent the roof, an air cooling coil in 
the unit, an air heating coil in said unit, a re 
frigerant circuit in which the cooling coil is ar 
ranged including a compressor and a condenser, 
blower means within the unit between the heat 
ing coil and cooling coil for effecting circulation 
of air between the enclosure and said unit, means 
Operative in response to variations in tempera 
ture conditions of the refrigerant subsequent to 
its passage through the cooling coil for control 
ling passage of the refrigerant to said cooling 
coil, and means operative in response to varia 
tions in temperature within the enclosure for 
controlling the operation of the heating coil. 

4. In combination with a railway passenger 
Car, an air conditioning system comprising a re 
frigerant circuit having a compressor and a con 
denser therein arranged below the car body, a 
plurality of individually functioning air con 
ditioning units supported on the car roof exte 
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2,068,852 - 5 
riorly of the car body and arranged in the re 
frigerant circuit, said units each having air en 
trance and exhaust ports communicating with the 
interior of the car body and spaced heat exchange 
coils therein, one of said coils being connected 
in the refrigerant circuit to receive the refrig 
erant therefrom and the other coil having con 
nection with a source of heating medium, and 
blower means in the unit for effecting circula 

10 tion of air between the interior of the car body 
and said units. 

5. In combination. With a railway passenger 
car, an air conditioning system comprising a re 
frigerant circuit having a compressor and a con 

5 denser therein arranged below the car body, a 
plurality of individually functioning air con 
ditioning units supported on the car roof exte 
riorly of the car body and arranged in the re 
frigerant circuit, said units each having air en 

20 trance and exhaust ports communicating with the 
interior of the car body and spaced heat exchange 
coils therein, one of said coils being connected 
in the refrigerant circuit to receive the refrig 
erant therefrom and the other coil having Con 

25 nection with a source of heating medium, blower 
means in the unit for effecting circulation of 
air between the interior of the car body and 
said units, and means operative in response 
to variations in temperature of the air within 

30 the interior of the car body and the temperature 
of the refrigerant subsequent to its passage 
through the heat exchange coil for controlling 
operation of the respective heat exchange coils. 

6. In combination with a railway passenger 
35 car, an air conditioning system comprising a re 

frigerant circuit having a compressor and a con 
denser therein supported below the car body and 
piping arranged exteriorly of the Car body and 
including feeder pipes supported on the car roof, 

4n a plurality of air conditioning units supported on 
the car roof and in communication. With the in 
terior of the car body, cooling coils in the units 
and each individually connected with the feeder 
pipes to receive refrigerant therefrom, and ther 

45 mally controlled means associated with each of 
said units for individually controlling passage of 
refrigerant therethrough. . - 

7. In an air conditioning system for railway 
passenger cars, a plurality of individually func 

in tioning ... conditioning units mounted exteriorly 
of the car body at the upper portion thereof and 
arranged in communication with the interior of 
the car body, each of said units including a heat 
exchange coil having an inlet and an outlet, a 
refrigerant circuit in which Said coils are ar 
ranged, means in the outlet of a plurality of the 
coils adapted to control the inlet flow of refriger 
ant, a compressor and a condenser in the circuit, 
and means for causing circulation of air-between 

60 the interior of the car body and said units. 
8. In an air conditioning system for railway 

passenger cars, a plurality of individually func 
tioning air conditioning units mounted exteriorly . 
of the car body at the upper portion thereof and 

65 arranged in communication with the interior of 
the car body, each of said units including a heat 
exchange coil, a refrigerant circuit in which said 
coils are arranged, a compressor and a condenser 
in the circuit, means in the circuit between the 

to compressor and unit to control the flow of re 
frigerant to the unit, means for causing circula 
tion of air between the interior of the car, and 
said units, and air humidifying means arranged 
in at least some of Said units. . . 

is 9. In an air conditioning system for railway 

passenger cars, a plurality of individually func 
tioning air conditioning units mounted exteriorly 
of the car body at the upper portion thereof and 
arranged in communication with the interior of 
the car body, each of said units including a heat 5 
exchange coil, a refrigerant circuit in which said 
coils are arranged, a compressor and a condenser 
in the circuit, means for causing circulation of 
air between the interior of the car and said units, 
air humidifying means arranged in at least Some 10 
of said units, and means associated with each of 
the units operative in response to variations in 
the temperature of the refrigerant subsequent to 
its passage through the heat exchange coil for 
controlling passage of refrigerant to said coils. 15 

10. In an air conditioning system for railway 
passenger cars, a plurality of individually funct 
tioning air conditioning units arranged exteriorly 
of the car body on the roof thereof and in com 
munication with the interior of the car body, 20 
said units each including means for effecting cir 
culation of air between the interior of the car 
body and said units, means in the units for cool 
ing the air, means in each of the units for in 
creasing the temperature of the cooled air, means 25 
for circulating refrigerant through the air cooling 
means, and means operable in response to varia 
tions in temperature in the interior of the car 
body for controlling the operation of said heat 
ing means. 30 

11. In a railway passenger car having saloons 
in the end portions thereof, an air conditioning 
system comprising a refrigerant circuit arranged 
exteriorly of the car body and having a Com 
pressor and a condenser therein positioned below 35 
the car body, a plurality of air conditioning units 
supported on the car roof and connected in said 
circuit for individual operation, said units being 
arranged along opposite sides of the longitudinal 
center line of the car with the units on one side 40 
in staggered relation with respect to the opposite 
units, cooling coils in said units connected with 
said refrigerant circuit, water spray devices in 
certain of the units, and water storage means in 
the saloons connected to the water spray de- 45 
W1Ces. 

12. In a railway passenger car, an air condi 
tioning system comprising a plurality of air con 
ditioning units supported on the car roof and pro 
vided with air inlet and air outlet ports in com- 50 
munication with the interior of the car body, a 
heat exchange coil in each of the units, a main 
steam line, distributor pipes in the car adjacent 
the lower portion thereof connected with the 
main steam line, risers extending upwardly from 55 . 
the distributor pipes to the respective heat ex 
change coils, and drains from the coils discharg 
ing outside the car body. 

J3. In a railway passenger car, an air condi 
tioning system comprising a plurality of air COIl- 60 
ditioning units supported on the car roof and 
provided with air inlet and air outlet ports in 
communication with the interior of the car body, 
a heat exchange, coil in each of the units, a main 
steam line, distributor pipes in the car adjacent 65 
the lower portion thereof connected with the 
main steam line, risers extending upwardly from 
the distributor pipes to the respective heat ex 
change coils, drains from the coils discharging 
outside the car body, and means operative in 70 
response to variations in temperature within the 

: interior of the car body for controlling passage 
of steam to the distributor pipes. - - 

14. In combination with a railway passenger 
car provided with a monitor deck, side Walls and 75 
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side plates, an air conditioning System Compris 
ing a plurality of independently functioning air 
conditioning units mounted on the lower deck 
and having air inlet and Outlet portS Communi 
cating with the interior of the car body, each of 
said units having an air cooling means and an air 
heating means therefor, the latter means being 
arranged adjacent the air outlet ports, steam 
conduits arranged within the car adjacent the 
side walls. and extending through the side plates 
into communication with the air heating means, 

2,088,852 
drain conduits from the heating means discharg 
ing below the car body, means responsive to vari 
ations in temperature conditions within the car 
body for controlling passage of steam to the air 
heating means, a refrigerant circuit in which the 
air cooling means are arranged and means re 
sponsive to variations in temperature of the re 
frigerant subsequent to its passage through the 
air cooling means for controlling the admission 
of refrigerant to said air cooling means. 

HERBERT D, EUWER. 
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