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9 Claims.

This invention relates to methods of and means
for temperature conditicning the passenger com-
partments of vehicles such, for example, as rail-
way cars.

One object of this invention is the provision of
means for withdrawing sir from the passenger
compartment .of a vehicle and circulating it
through an air cooling or temperature condition-
ing unit and then injecting such cooled air into
the passenger compartment of the vehicle.

Another object of this invention is the provi-
sion of a new and improved air conditioning unit
for railway cars.

Still another object of this invention is the

provision of an air conditioning unit for use with
railway passenger cars which unit is provided
with a novel design of grate for supporting a re-
trigerating medium.,

A further object of this inventionisthe provision
of a new and improved method for conditioning
the air of a railway passenger car having provision
for temperature conditioning a portion of the air
from the passenger compartment and for inject-
ing said conditioned air, together with air from
outside the car, into the passenger compartment.

A still further obiject of this invention is the
provision of an air conditioning unit for railway
passenger cars having valve controlled means for
regulating the condition of the air to be circu-
lated or passed into the passenger compartment
of the car.

This invention also contemplates 2 new and
improved method for temperature conditioning
the passenger compartment of & railway car.

The present invention also includes, in combi-
nation with a temperature conditioning unit for
a railway passenger car, & new and improved
valve operating device which is automatically
controlled in response to temperature variations
within the passenger compartment to reguiate
the condition of the air injected into the pas-
senger compartment,.

Other objects and advantages of this inven-
tion will be apparent from the following descrip-
tion taken in conjunction with the accompany-
ing drawings in which:

Figure 1 is a sectional view through a portion
of e railway car showing the apparatus of the
present invention applied thereto.

Fig. 2 is a view on the line 2—2, Fig. 1.

Fig. 3 is a sectional view on the line 3—3, Fig. 2.

Fig. 4 is a more or less diagrammaitic view show-

-ing the end portion of a railway car and thke

means for discharging air to the interior thereof.

-Fig. 5 is an enlarged detail view showing the
upper portion of the air conditioning compart-
ment and the valve means together with the
valve operating means; the view also showing,
diagrammatically, an electric cirenit for the con-
trol of the valve, and

(CL. 62—24)

Fig. 6 is a fragmentary perspective view of the
lower portion of the ice container, certain parts
being shown in section and other parts being
broken away.

Referring now more partlcularly to the draw-
ings in which similar characters of reference
designate similar parts in the several views, the
car shown is of the conventional monitor deck
type having side walls 2 and a roof indicated
generally at 4. The air conditioning apparatus
forming the subject matter of the present .in-
vention is arranged within the car body adja-
cent one end portion thereof (see Fig. 4) and
comprises an air cooling compartment 6 formed
of insulating material and provided with an
opening in its rear wall which is closed by doors
8, the doors opening through the side wall 2,
as clearly shown in Fig. 1. Arranged within the
compartment 6 is a refrigerant holding con-
tainer indicated generally at 10 which is adapted
to receive water ice 12 or other suitable refrig-
erant. As clearly shown in Fig. 3, the container
10 is spaced from the side walls and front .wall
of the compartment 6 to provide an air entrance
duct or passage 14, an air circulating passage
16 and an air discharge passage 18.

- The side wall 20 of the ice container 10 ex-
tends to the front wall of the compartment 6
and a portion thereof projects into a longitudinal
air entrance opening 22 formed in the front wall
of the compartment (see Fig. 3); the wall 20
forming the end wall of the discharge passage 18.
The discharge passage also includes a metal wall
24 secured to the inner surface of the front wall
of the compartment 6, the wall 24 constituting a
liner which extends upwardly through a. discharge
port 25 formed in the top wall 26 of the com-
partment 6, as clearly shown in Fig. 5.
upper end portion of the liner 24 is folded over
the upper edge of the front wall of the compart-
ment 6, as clearly shown in said Fig. 5 to form
a stiffened support for a valve 28 hinged thereto
as at 30, said valve being adapted to close the
discharge port 25 when moved to the position il-
lustrated in broken lines in Fig. 5 where it is
-seated against the upper edge portion 31 of the
front wall of the ice container, the said wall
extending through the port 25 and the portion
32 of said wall forming a. valve seat which is
braced by an upstanding flange 34 formed along

a cover plate 36 secured to the top wall 26 of the -

compartment.

Arranged within the ice container 10 and sup-
ported on the bottom 37 thereof is an ice grate
indicated generally at 38 comprising a plate so
formed as to provide a plurality of integral ad-
Jacently arranged inverted V-shaped support-
ing portions 40 which obviously provide between
the walls 42 therenf a plurality of upper receiving
spaces constituting receptacles 44 and a plu-
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rality-of lower spaces forming air ducts 46, the

spaces 44 and 46 alternating and extendmg lon- -
gitudinally of the container.

From the description thus far it will be ap-
parent that air may pass through the opening
22 which is provided with a screen or filter 48
into the air inlet passage 14 and is then directed
through the air conduits 46 into the air circulat-
ing passage .16 and discharge passage 18. To
permit passage of air through the conduits 46 the
lower portions of the side walls of the container
10 are provided with a plurality of adjacently
arranged inverted V-shaped slots or apertures 50
which conform to the shape of the portions 40
of the grate 38 and, as shown in Fig. 6 the
grate is so arranged that the portions 40 are po-
sitioned in the slots 50 and are welded as at 52
to the side walls of the container and said grate
is also secured to the bottom 37 by suitable means
such as by welding at 53.

In order to drain any water of condensation
from the compartment 6, a drain pipe 54 is pro-
vided (see Fig. 1) and an overfiow 56 is promded

- from the container 10, the drain 54 and overflow
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56 both dlschargmg from, the car below the floor
58.

The valve 28, as before mentioned, is hinged as
at 3¢ and said valve is adapted to close a port

66 formed in a partition 62 which extends from

the roof 4 to the front. wall of the compartment
6 snd which forms the front wall of a blower
chamber 64 arranged above the top wall 26 of
the compartment 8. In practice, the partition 62
may extend to a transverse bulkhead 66 arranged
in the car as shown clearly in Fig. 4. The port 60
is provided with @ screen or filter 68 and said
port may be fully closed by means of an exter-
nally arranged valve 70 hinged as at 72 so as to
overlie the port 60 upon release of a laich 74
whereby air from the passenger compariment
of the car is prevented from pa.ssmg into the
blower chamber 84.

The valve 28 is movable between the port 60
end the port 25 and as clearly shown in Fig. 5
the position of the valve is regulated or controlied
in response to variations in temperature of the
air within the passenger compartment. For this
purpose a thermcstat 76 is arranged within the
passenger compartment of the car and is adapted

. ' to control an electrie circuit 78 having a manually

operaed switch 80 and o solenoid 82 provided with
2 core 84; said core being mounted on & valve
rod 86 pivotally connected to the valve 28 as shown
at 88 and having its opposite end connected by a
tension spring 96 with a fixed bracket 92 secured
to the top wall 26 of the compartment 6. The

solenoid and its associated core are preferably

supported by a bar 94 hinged to the bracket 92

" as shown at 96. The spring 90 being a tension
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spring normally tends to retain the valve 28 in
the broken line position shown in Fig. 5, in which
position passage of air from the compartment
8 to the blower chamber 64-is prevented and air
from the passenger compartment of the car may
pass through port 60 into the blower chamber 64.
Upon increase in temperature of the air beyond
that determined by the setting of the thermostat
96, the circuit 78 is closed whereupon the sole-
noid 82 is energized to force the core 84 forward-
ly or to the right, as viewed in Fig. 5, to effect

shifting of the valve to close’the port 60, thereby -

opening ‘the interior of the comparament 6 to

‘the blower chamber through the port 25.

For effecting circulation of air in the car and

temperature conditioning thereof, a pair of suc-

1,087,568

tion fans 98 are arranged in the blower chamber
64 and are operative by & motor 100 {o draw air
from the passenger compartment and pass sald
air through the blower housing 102 into ducts
104 arranged longltudmally of the car. from
where the air may be directed into the passenger
compartment., - While the cooled sir may be
forced into ducts arranged along the outside of
the car the drawings herein disclose the ducts
104 as arranged adjacent the side decks 106 of
the car. It will be apparent that the discharge
of air from the blower chamber 64 into the car
does not necessarily require the use of said ducts.
For example, the air may be discharged through
grills formed in the bulkhead 66. In the in-
stance shown in the drawings the blowers 98 are
each connected to one duct 164 but this, like-
wise, is by way of example as the two blowers 98
may direct air to o header arranged within the
car body and provided with means for directing
air st appropriate places in the passenger com-
partment. ’
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Leading into the blower chamber 54 is a fresh .

*air duct 107 adapted to convey outside air into

the chamber 84 for circulation within the car.
The duct 107 is provided with & damper 108
which may be manually controlied in any suitable
or desired manner to regulate the emount of air
admitted therethrough. Prior o pessage into
the duet 107 the outside air passes through a
sereen or suitable filter 110..

In use, the container 10 is charged with a suit~
able refrigerant such as water ice 12,  The valve
28 normally closes the port 28 and with the
damper 108 closing the fresh air duct, the fans 98

will draw air from the passenger compartment of
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the car into the blower chamber 64 through the -

port 68 and then into the passenger compert-
ment through the blower housing 102 and the
ducts 104. When the {empersture of the air in-
creases to the point ot which the thermostat 76
is set, the electric circuit 78 closes and the sole-
noid is actuated to shift the valve 28 to the full
line position shown in Fig. 5, thereby closing the
port 60 and opening the port 25. When the valve
28 closes the port 60, operation of the fans 98
will draw air through the inlet opening 22 of com-
partment 8 into passege 14 within the compart-
ment and then through the air ducts 48 of the
ice grate, the air passing from said air ducts
through passages 16 and 18 into surface contact
with the walls of the ice container and then into
the blower chamber 64 through the port 25. Dur-
ing its passage, the air contacts with the walls
of the ice container and the walls of the alr
ducts. These walls are cool due to the ice in the
container and it is apparent that a substantial

part of the moisture in the air will be abstracted..

The waler of condensation which will collect on
the walls serves to remove dust, dirt or other
foreign matter from the air during its passage
through compartment 8. The fans 98 force this
cooled and dehumidified air through the housing
102 and the ducts 104 into the passenger com-
partment of the car.

Due to the particular formation and construc-
tion of the ice grate it is to be noted that the
spaces 44 provide receptacles for water melting
from the ice and this cbviously provides ldrge
cooling surfaces which form the air ducts 46, thus
aiding in guickly reducing the temperature of the
air as it passes through the compartment 8.

The drawings show one specific embodiment
‘150

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

What is claimed is:

1. A temperature conditioning system for air
within railway passenger cars comprising an air

.receiving compartment in communication with

the passenger compartment of the car and pro-
vided with a refrigerant holding container there-
in, a grate for supporting a refrigerant arranged
within the container and connected to opposite
walls thereof in such a manner as to provide a
plurality of adjacently arranged air ducts ex-
tending through opposite walls of the container
and a plurality of refrigerant holding receptacles,
said ducts and receptacles being respectively al-
ternately arranged whereby to provide a plurality
of individually cooled air cooling surfaces, and
blower means operative to effect circulation of
air from the passenger compartment through said
ducts and into the passenger compartment.

2. In an air conditioning system, for railway
passenger cars, an air receiving compartment, a
closed refrigerant holding container therein,
means for circulating air from the passenger com-
partment of the car into surface contact with the
refrigerant holding container, and a refrigerant
supporting grate arranged within the container

.and connected to opposite walls thereof and

formed with a plurality of air ducts extending
through the said opposite walls of the container.

3. In an air conditioning system for railway
passenger cars, an air receiving compartment, a
refrigerant container in the compartment so ar-
ranged with relation thereto as to provide air
passages therearound, a grate in said container
formed to provide a plurality of air ducts extend-
ing through the container, a blower chamber in
communication with the interior of the compart-
ment, a duct leading from the passenger com-
partment of the car directly to the blower cham-~

. ber, valve means operative to control passage of

air from the air receiving compartment to the
blower chamber and through said duct to said
blower chamber and a solenoid operative in re-
sponse to temperature conditions within the pas-
senger compartment for actuating said valve. -

4. In an air conditioning system for railway
passenger cars, an air receiving compartment ar-
ranged within the car body, a refrigerant holding
container within the compartment having said

 walls thereof spaced from the walls of the com-

ot
(1)

60

partment to provide air ducts, the compartment
having an air entrance opening from the pas-
senger compartment of the car leading to one of
said air ducts, a blower chamber above the com-

. partment, a port leading from the compartment

to the blower chamber and provided with a valve
seat, a valve normally closing said port, ‘an air
entrance duct from the passenger compartment
of the car directly to said blower chamber adapt-

‘ed to be closed by said valve, blower means for

effecting circulation of air between the passenger

_compartment of the car and said blower cham-

ber, a normally open electric circuit, a valve oper-
ator, a solenoid for actuating the valve operator
connected in the electric circuit, and means op-
erative in response to temperature conditions in
the passenger compartment for closing the elec~
tric current whereby to energize said solenoid.

5. In an air conditioning system for railway
passenger cars having an air receiving compart-
ment and a refrigerant holding container therein,
means for passing air to be cooled through said

3

container out of direct contact with the refriger-
ant therein comprising an ice supporting grate
arranged within the container and so formed as
to provide a plurality of adjacently arranged in-
verted V-shaped portions defining upper water
holding receptacles and lower air ducts, said
receptacles and air ducts being respectively alter-
nately arranged, and said grate extending be-
tween opposite walls of said container, said con-
tainer having openings registering with the air
ducts and said grate being connected to  said
walls adjacent said openings.

6. In an air conditioning system, an air receiv-
ing compartment having a closed refrigerant con-
tainer therein, and a refrigerant supporting grate
in the container extending between and secured
to opposite. walls thereof, said grate being so
formed as to provide a plurality of adjacently ar-
ranged air ducts extending through opposite walls
of the container and & plurality of refrigerant re-
ceptacles, said ducts and receptacles being alter-
nately arranged. ‘

7. In an air conditioning system for railway
passenger cars an air receiving compartment hav- .
ing a closed refrigerant container therein, a re-
frigerant supporting grate extending between and -
secured to opposite walls of the container and so
formed as to provide independent air ducts each
extending through said opposite walls and re-
frigerant holding receptacles, said ducts and re-
ceptacles being alternately arranged, blower
means for effecting circulation of air between
said compartment and the passenger compart-
ment of the car, and valve means operative in
response to temperature conditions within the 3110
passenger compartment for controlling circula-
tion of air through the air receiving compart-
ment. . v

8. In an air conditioning system for railway
passenger cars, an air receiving compartment, & i15
blower chamber in communication therewith, a
refrigerant holding container in the air receiving
compartment having a refrigerant supporting
grate extending between and connected to op-
posite. walls of said container, said grate being 120
so formed as to provide a plurality of alternating ‘
refrigerant holding receptacles and air ducts, the
latter being connected to said opposite walls and
extending individually therebetween, and valve
means operative in response to temperature con- 125
ditions within the passenger compartment for
controlling the passage of air to the air receiving
compartment and the blower chamber from the
passenger compartment of the car.

9. In an air conditioning system for railway 330
passenger cars, an air receiving compartment, &
blower chamber in communication therewith, an
air duct leading from the passenger compartment
of the car directly to the blower chamber, air
inlet means between the passenger compartment :,
of the car and the air receiving compartment, a
refrigerant holding container in the air receiving
compartment . having a refrigerant supporting
grate extending between and secured.to opposite
walls of said container, said grate being so formed
as to provide a plurality of alternating refrigerant
holding receptacles and air ducts, the latter ex-
tending through said opposite walls, and valve
means in the blower chamber operative in re-
sponse to temperature conditions within the pas-
senger compartment of the car for controlling
passage of air from said passenger compartment
through the air duct and air inlet means.
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