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AIR CONDITIONING SYSTEM FOR RAILWAY
. PASSENGER CARS

- Herbert D. Euwer, St. Charles, Mo., assignor to
" American Car and Foundry Company, New
York, N. Y., a corporation of New Jersey

Appl\ication March 24, 1934, Serial No. 717,166
' (ClL 62—176)

13 Claims,

This invention relates to air conditioning sys-
tems and apparatus and has particular refer-
ence to means to effect the conditioning of air
in the passenger compartment of a railway car
to free it from foreign matter such as dirt, soot,
cinders, etc. and to control the temperature
thereof.

The present invention, as will be more fully
apparent hereinafter, contemplates an air con-
ditioning system so designed and arranged as to
be capable of installation in association with a
railway passenger car without serious or exten-
sive modifications of the car body or any modi-
fication of the interior of the car other than
the provision of a compartment at the end por-
tion of the car and the provision of suitable port
openings through the lower deck.

The present invention has for another object
the provision of an air conditioning system for
railway cars embodying a plurality of independ-

* ently functioning air conditioning units connect-
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ed in parallel with a suitable compressor and
condenser.

Another object of this invention is the provi-
sion of an air conditioning system for railway
passenger cars of the monitor deck type which
includes a circuit through which a refrigerant
such, for example, as ammonia, methyl chloride
or the like is circulated, the circuit having a com-
pressor and a condenser therein and a plurality
of air conditioning units or evaporators arranged
adjacent the monitor deck exteriorly of the car
and adapted to receive and condition air from
the interior of the car, the units having means
associated with each théreof which are respon-

sive to temperature conditions within the units -

for reguiating or controlling the functioning of
said units or, more particularly, the passage ot
refrigerant thereto.

A further object of the invention is the provi-
sion of an air conditioning system for railway
cars in which the conditioning units thereof are
arranged at the monitor deck but on the exte-
rior surface thereof.

‘A still further object of this invention is the
provision of an air conditioning system for rail-
way cars which is so designed that substantially
all piping, fin coils, blowers and other parts are

arranged on the exterior of the car, but well in-

sulated, so that the system may be easily and
quickly applied to any monitor deck car and so
that the parts are easily. accessible to permit
quick replacement thereof should occasion arise.

Another object of this invention is the provi-

sion of an air conditioning system for railway
cars in which air is withdrawn from the interior
or passenger compartment of the car at a plu-
rality of points throughout the length of the car,
then cooled and injected into the car for recircu-
lation; the system being devoid of air conveying
ducts arranged within the body or passenger
compartment of the car.

This invention also contemplates an air con-
ditioning system and apparatus for railway cars
which is easy to install, simple to operate and
which consists of relatively few parts so arranged
as to be capable of quick replacement and said
system and the parts thereof are strong and
durable in operation.

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 shows diagrammatically a top plan
view of a railway car, the latter having the pres-
ent system applied thereto, and said view show-
ing the’individual air conditioning units.

- Fig. 2 is a diagrammatic side elevation of a
car showing the present system applied thereto.

Fig. 3 is a diagrammatic end view of a por-
tion of a car with the present system applied
thereto.

Fig. 4 is a transverse view through a car hav-
ing the present invention applied thereto, the
view being taken intermediate the ends of the
car and showing the car body diagrammatically.

Fig. 5 is a longitudinal sectional view through
one of the air conditioning units.

Fig. 6 is a sectional view taken on the line

'6-—6, Fig. 5.

Fig. 7 is & sectional view on the line 7—1, Fig.
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5, and showing in addition the air inlet to the ,

car.

Fig. 8 is a sectional view on the line 8—8, Fig.
6 and showing in addition the air outlet from
the car to the unit.

Fig. 9 is a view of the condenser in its posi-
tion in a car, certain parts of the view being
broken away to disclose other parts more clearly.

Fig. 10 is a side view of the condenser shown
In Fig. 9, the view being taken in the direction
of the arrow, Fig. 9.

Fig. 11 is a sectional view on the. line ff—i1,
Fig. 9.

Fig. 12 is a view on the line 12—I2, Fig. 9.

Fig. 13 is a side elevational view of the com-
pressor unit, and

Fig. 14 is a diagrammatic view of the system.
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. the various parts employed in the present sys-
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tem, reference is now made to.Fig. 14 in which
the system is clearly illustrated as comprising a
compressor unit A connected by a gas line B to
a condenser C, the latter having a connection
by means of a pipe line D to the several air con-
ditioning or tempering units E; the pipe line D
being adapted to conduct liquid refrigerant to the
several units B and the refrigerant, after pass-
ing through the units, entering a suction line H
connected {o a return line I leading back to the
compressor unit A. The units E have means for
admitting air thereinto to pass through said units
in the direction of the arrows shown in said Fig.
14 to be cooled by contact with fin coils G and
then discharged out of the air conditioning units
E through outlets K. Connecting each of the
units E with the liquid line D are valve controlled
branches indicated at L and the specific construc-
tion of the several parts will be pointed out here-
inafter. .

It can be seen that the present system in-
cludes a refrigerant circuit B, D, H and I in
which is a compresser A and a condenser C and
also a plurality of air conditioning or tempering
units E; the latter being independently operable
because each thereof has a valve controlled

branch associated therewith through which the -

refrigerant passes. In line D of the circuit a
magnetic shut-off valve V is provided which
functions automatically by a thermostat T oper-
ative in response to temperature variations with-
in the car body to control circulation of the re-
frigerant in the refrigerant circuit heretofore de-
seribed.

Referring iow more specifically to the remain-
der of the figures of the drawings, the compres-
sor A is. mounted within a box 2, suitably venti-
lated of course, depending from the underframe
3 of the car about midway between the ends
thereof (see Figs. 2 and 13). In the instance
shown the compressor unit comprises a pair of
pumps 4 and 5 respectively, each having a motor
§ for driving purposes, the pumps receiving gas
from a pipe 8 connected with the return line I
(Fig. 14) indicated in Fig. 2 as a pipe 10.

As can be seen in Fig. 13, gas from pipe 8 is
directed to the pumps through suitable piping
12 having a suction gauge 14, a valve {6 and
strainer 18 therein for obvious purposes. The
compressor unit, more particularly each pump
thereof, is also provided with suitable cut-out
switches operative automatically in response to
pressure conditions for controlling the operation
of unit A, but as these are more or less conven-
tional they are not shown in detail. Suffice to
say that a switch operative automatically upon
increase in pressure beyond a certain point is
provided for each pump and a switch operative
automatically upon decrease in pressure below a
certain limit is also provided, and- that the
switches ¢f one compressor are set to operate
within different pressure ranges than those of the

- other compressor.

Obviously the gas received from pipe 8 and
passed in the pumps 4 and 5 is compressed by
the pump and is discharged at a high pressure

‘through branches 1§ into the line B (Fig. 14) in-
dicated as a pipe 20 in Figs. 2 and 13, the op- .

posite end of said pipe 20 being connected to the
condenser C as presently to be described.

The condenser C is positioned within a com-
partment 22 formed adjacent one end portion of
the car body and defined by walls 24 and a door
28, and includes a cooling tower arranged with-
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in a box 28 formed within the compartment 22
and comprising an upper header or manifold 30
receiving gas under high pressure from the pipe
20, and a plurality of coils 32, the lower ends of
which are connected to a liquid refrigerant
header 34. At the upper wall of the box 28 a
blower housing 36 is formed containing a suction
fan 38 operative to draw air from outside the car
through an opening 48 formed in the side wall of
the car adjacent the lower portion of the cool-
ing tower, through the box 28 and over the coils
32 and through the blower housing 36 to be dis-

charged outside the car body through an open-

ing 42. The openings 40 and 42 are provided with
suitable shutters 44 which may be adjustably po-
sitioned within the openings if desired and the
upper portion of the box 28 adjacent its junc-
ture with the blower housing 36 is provided with
a series of eliminators 46 for the purpose of sep-
arating moisture from the air prior to its dis-
charge outside the car, as will be apparent here-
inafter. .

The high pressure connection line 20 is provided
with suitable control valves indicated at 48, some
of which are arranged adjacent the pumps and
another being arranged just in advance of the
entrance or discharge of the gas into the cooling
tower (see Fig. 10).

The box 28, or at least the lower portion there-
of constitutes a water reservoir R provided with
a drain plug and in the compartment 22 is a
pump 50 operated by a motor 52 for pumping the
water from the reservoir through a spray pipe
54 having spray nozzles 56 so arranged as to
discharge onto the coils 32, as shown clearly in
Figs. 9 and 10. Due to the forced draft or circu-
lation through the box 28 a certain amount of
water will become entrained in the air and the
eliminators 46 serve to remove the major portion
thereof. The remainder of the entrained water
passes out of the car through the opening 42 and
it is apparent that water in the reservoir R must
be replenished from time to time. To ccmpensate
for loss of water in the reservoir R, a storage tank
58 is arranged in the compartment 22 and is pro-
vided with a filling pipe 60 and a discharge pipe
62, the latter having its discharge end positioned
within a make-up tank 64 and provided with a
float control valve §6. As shown clearly in Fig. 9,
the make-up tank 64 is just adjacent the reservoir
R and is connected thereto by pipe 65, conse-
quently the water levels in the reservoir R and
make-up tank 64 will remain uniform at all
times. Loss of water from reservoir R will be

.compensated by water from the make-up tank 64

and as the float 67 lowers in tank 64 the valve
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66 will be operated to replenish the water in tank -

84 from the storage tank 58. In the discharge
pipe 62 a valve 68 is provided for an obvious

. purpose.

‘The present invention is designed to use s liguid
refrigerant which upon absorption of heat passes
to & gaseous state. Such refrigerants are well
known in the art and any one thereof may be
employed. The refrigerant, having absorbed heat,
is gasified. and the compressors obviously force
this gas, at high pressure and in its heated con-
dition, to the cooling tower. Passage through the
cooling tower condenses this gas and the liquid
refrigerant passes to the liquid refrigerant re-
ceiver 34 from where it is forced, due to pressure,

6o

through the liquid pipe line.D (Fig. 14) indicated

as a pipe 710. The pipe 10, as clearly shown in
Fig. 2, extends upwardly along the side wall of the
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car and is connected with feeding pipes 72 extend-
ing longitudinally of the car body in parallel rela-
tion on opposite sides of the monitor deck and
arranged on the ceiling of the lower deck. As
clearly shown in Fig. 1, the feeding pipes 12 are
connected to the air conditioning units E by
means of connections indicated generally in Figs.
1 and 2 at 74 and each thereof including a con-
nection pipe .76 having an expansion valve 18
therein; the valves being supported on brackets
80 secured to the ceiling of the lower deck of
the car as clearly shown in Fig. 7. The pipes 12
and the connections T4 are designed to direct
the liquid refrigerant to the air conditioning units
E for the purpose of conditioning air from the
interior or passenger compartment of the car
as now to be described. '

As clearly shown in Figs. 5-8 inclusive, the air-
conditioning units E are supported on the ceil-
ing or top portion of the lower deck of the car
and are arranged immediately adjacent the
monitor deck and are each formed to include a
double walled housing indicated generally at 82,
one end portion of which is enlarged to consti-
tute a motor chamber within which is positioned
a motor 84 supported on a bracket 86 secured to
the rear wall 88 of a blower chamber 90; the
latter having a front wall 92 provided with an
air inlet opening 94 in communication with a
metal lined opening 96 formed in the side wall
of the monitor deck and provided with a screen
or filter 98 at the air entrance end thereof.

The motor is adapted to drive a fan 89 ar-
ranged within the blower chamber 90 and the
top wall 100 of sald blower chamber may be
curvéd as shown in Pig. 5. The blower chamber
also includes an air discharge neck 102 which di-
rects air drawn into the blower chamber by the
fan 99%into a cooling chamber 104 formed lon-
gitudinally within the housing 82 and having a
downwardly deflected discharge end 186 (see Fig.
5) connected to the upper .end of a discharge
port 108 extending vertically downward through
the ceiling of the lower deck of the car. As
clearly shown in Fig. 7, the port 108 increases in
diameter from its point of attachment with the
discharge end 106 of the cooling chamber where-
by the velocity of the air passing therethrough
is reduced. In the instance shown in Fig. 7 the
discharge end of the cooling chamber is indi-
cated as being provided with depending flange
portions 109 which are fitted within the upper
end portion of the port 108, while in Fig. 5 the
air discharge portion 106 is flanged and secured
as at 111 to the lower wall 113 of the housing 82
and in this construction the housing 82, more

particularly the c¢ooling chamber therewithin,

may be connected in any suitable manner with
the port 108 such, for example, as by means of g
suitable coupling or other connection. The lower
end portion of the port 108 is provided with a
series of baflles 110 which may be adjustably sup-
ported to vary the rate of discharge and the
direction of flow of the air from the cooling
chamber into the passenger compartment of the
car. As will be apparent hereinafter, due to the
low temperature of the cooling coils, water of
condensation is formed which may be entrained
with the air passing through the cooling cham-
ber. This air may also contain a moisture con-
tent in excess of that desirable for admission

into the passenger compartment of the car and’

to avoid this disadvantage the present construc-
tlon provides a screen or fllter 112 positioned
beneath the port 188 for the purpose of remov-

ing excess moisture and foreign matter from the
air immediately upon its discharge from the port.

The connection 76 directs liquid refrigerant
to & cooling coil {14 supported within the cooling
chamber 104 in the path of the air passing
through the latter and the rear end wall of the
cooling chamber is formed by a series of elimi-
nator plates 116 adapted to dehumidify the air
after it has been cooled by contact with the
coil 114, Suitable gutters may be arranged be-
neath the coil 114 and the eliminators 116 to
take water of condensation and obviously, suit-
able drains may be provided to conduct this water
from the gutters to a point of discharge. The
refrigerant, in absorbing heat units from the
air passing through the cooling chamber, passes
from a liquid to a gaseous state and into a pipe
118 from where it passes to a suction line indi-
cated in Fig. 14.as H and designated as a pipe
120 in Figs. 1, 3 and 4, said suction pipe 20 being
connected to the return line I ¢Fig. 14) hereto-
fore described as a pipe 10 and shown clearly in
Figs. 2 and 3. The connections between the in-
dividual air conditioning units E and suction line
120 are by means of pipes or conduits 122 and
each thereof is provided with a valve 124 to iso-
late any desired unit E from the system and
these pipes 122 may include a trap (26 to re-
tain any refrigerant which may have passed
through the unmits without: being changed. to
a gaseous state whereby to prevent return of
liquid refrigerarnt to the compressor A.

The air conditioning units or evaporators 82,
as will be obvious from the above ‘description,
comprise, in effect, inner and outer shells ar-
ranged in spaced relation and the space between
said shells, indicated at 128, is preferably filled
with suitable ‘insulation but inasmuch as any
preferred type of insulation may be used it has
not been indicated in the drawings.
charge line (18 from the upper portion of each
cooling coil (14 is preferably embedded in in-
sulation shown clearly in Fig. 5 at 130 and, in
practice, the piping shown in Figs. 3 and 4 on the
upper portion of the car is preferably covered
with suitable insulation,

The passage of refrigerant to the coils 14
is preferably automatically controlled by means
of the beforementioned valve 18, the operation

of which is thermally controlled by means of § !

temperature responsive device 132 mounted on
pipe 118 adjacent the coil 114 and having ther-
mal connection with the valve 18 through a pipe
134. Obviously differences in the temperature
of the refrigerant as it leaves the coils (14 in-

fluence the action of the device 132 to regulate .

the admission of liquid refrigerant through the
valve 18 to the coils 114. )

From the above description it is believed that
those skilled in the art will recognize that with the
system -charged with a liquid refrigerant such as
methyl chloride, ammonia or any other of the
well-known refrigerants, operation of the com-
pressor unit will force gas under high pressure to

the condenser where it is liquefied and then passed -

tp the cooling coils 114 of the several air condi-
tioning units E. These coils 118, beirig in the

" path of air withdrawn from the interior of the

car at a plurality of points, serve to remove the
heat units from the air, thus cooling or tem-
pering the same. Contact of this warm air with
the cold coils { {4 obviously removes heat and mois-
ture from the air thus tempering and dehumidi-
fying the air. Foreign matter such as dust par-
ticles, or excess moisture remaining in the air are

3
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removed by the eliminators 116 before the air is
passed into the body of the car. The refrigerant,
upon absorption of heat, passes to a gaseous state
and from the cooling coils 114 back to the com-
pressor by the pipes 118, 122, 120 and 10 where
it is compressed and recirculated. Suitable elec-
tric connections are provided for operating the
several motors described herein and the electric
circuit may be controlled automatically by ther-
mostatic means arranged within the car and sub-
ject to variations in temperature within the car
body. Inasmuch as the specific electric circuit
forms no part of the present invention the same
is not illustrated. As shown in Fig. 2, the ther-
mostat T is arranged within the passenger com-
partment of the car and is operative to control
the valve V; the latter being arranged in the pipe
10 whereby passage of the refrigerant in the

_circuit is controlled.

The drawings herein illustrate one embodiment
of this invention but it is to be understood that
they are for illustrative purposes only and various
changes in the form and proportions of the con-
struction 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
of the monitor deck type, an air conditioning sys-
tem comprising a refrigerant circuit having a
compressor and a condenser therein, a plurality
of air conditioning units in the circuit arranged
exteriorly of the car adjacent the monitor deck,
said units having air intakes and air outlets in
communication with the interior of the car, and
means associated with each of said units operative
in response to temperature conditions in the units

" for individually controlling the passage of Te-

Y

G0

8

frigerant to said units.

2. In combination with a railway passenger car

of the monitor deck type, an air conditioning sys-
tem comprising a refrigerant circuit having a com-
pressor and a condenser therein, a plurality of
air conditioning units in the circuit arranged ex-
teriorly of the car adjacent the monitor deck,
said units having air intakes and air outlets in
communication with the interior of the car,
thermally controlled means associated with each
of said units for controlling passage of refriger-
ant to the individual units, and a thermostati-
cally controlled valve in said circuit for control-
ling circulation of refrigerant through the cir-
cuit.
3. The method of conditioning and distributing
air for railway passenger cars of the monitor deck
type having a lower deck which comprises with-
drawing the air from the car at a plurality of
points at the monitor deck, cooling the air, and
introducing the cooled air through the ceiling of
the lower deck of the car into the car at a-plu-
rality of points.

4, The method of conditioning and distributing
air fer railway passenger cars of the monitor deck
type which comprises withdrawing the air from
the car at a relatively high point in the monitor
deck and at a plurality of points spaced longi-
tudinally of the car, cooling the air, dehumidi-
fying said cooled air, and finally introducing the
cooled air into the interior of the car at a plu-
rality of points relatively lower than the points
of withdrawal and spaced longitudinally of the
car. .

5. The method of conditioning and distributing
air for railway passenger cars of the monitor deck
type having a lower deck which comprises with-

2,068,851

drawing the air from the car at the monitor deck
at a plurality of points spaced longitudinally of
the car, cooling the air, dehumidifying said cooled
air, and introducing said cooled air into the car
through the ceiling of the lower deck thereof at
a plurality of points spaced longitudinally of the
car and arranged adjacent the side walls of the
latter. .

6. The method of conditioning and distributing
air for railway passenger cars which comprises
withdrawing the air from the car at the upper
portion thereof at a plurality of points spaced
longitudinally of the car and arranged substan-
tially immediately adjacent the longitudinal cen-
ter line of the car and between the side walls of
the latter, cooling the air withdrawn outside the
bedy of the car, and finally introducing the
cooled air into the car at a plurality of points
spaced Icngitudinally of the car and arranged
adjacent the side walls of the latter.

7. The method of conditioning and distributing
air for railway passenger cars of the monitor deck
type having a lower deck which includes with-
drawing the air from the car at the monitor deck
at a plurality of points spaced longitudinally of
the car, cooling the air withdrawn and then in-
troducing said cooled air directly into the car
adjacent the side walls thereof through the ceil-
ing of the lower deck whereby sald air is circu-
lated transversely relative to the longer axis of
the car.

8. In an air conditioning system for monitor
deck type passenger cars, a plurality of air con-
ditioning units arranged exteriorly of the car ad-

" jacent the monitor ‘deck and provided with air

intake and discharge ports in communication
with the interior of the car, a refrigerant line to
which each of said units is individually connect-
ed, a compressor receiving refrigerant subse-
quent to its passage through said units, and a
condenser connected between said units and
coOmpressor. ’ .

" 9. In combination with a monitor deck type
railway passenger car, an air conditioning sys-
tem comprising a compressor supported by the
car underframe, a condenser within the car hody
adjacent one end portion thereof, a refrigerant
line between the compressor and condenser, a
plurality of air conditioning units supported by

- the ceiling of the lower deck of the car and ar-

ranged exteriorly of and adjacent the monitor
deck, said units each having an air inlet and an
air outlet communicating with the interior of
the car and each having a cooling coil therein,
and means connecting the cooling coils with the
condenser and compressor.

10. In combination with a railway car having
a monitor deck, a lower deck, an air tempering
and conditioning unit arranged exteriorly of the
car adjacent the monitor deck and supported by
the ceiling of the lower deck, said unit having an
air inlet and an air outlet communicating with
the interior of the car. .

"11. In combination with a railway car having
a monitor deck, a lower deck, and a plurality of
air tempering and conditioning units -arranged
exteriorly of the car adjacent the monitor deck
and supported by the ceiling of the lower deck,
said units each having an air inlet and an air
outlet communicating with theinterior of the
car. . - !

12. The method of conditioning and distribut-
ing air for railway passenger cars of the monitor
deck type having a lower deck, which comprises
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withdrawing the air from the car at a plurality 7"
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of points at the monitor deck, cooling the air, in-
troducing the cooled air through the ceiling of
the lower deck of the car into the car at a plu-
rality of points and regulating the cooling of the
air in response to temperature variations within
the car. . ' :

13. The method of conditioning and distribut-
ing air for railway passenger cars of the moni-
tor deck type, having a lower deck which includes

1¢ withdrawing the air from the car at the monitor

deck at a plurality of points spaced longitudinal-:
ly of the car, cooling the withdrawn air and then
introducing said cooled air directly into the car
adjacent the side walls thereof through the ceil-
ing of the lower deck in stuch a manner that air
is circulated transversely relative to the lower
axis of the car, and regulating the cooling of said
air in response to temperature variations within
the car.
HERBERT D. EUWER.




