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9 Claims.

This invention relates to a heating system,
particularly to a heating system for heating the
individual rooms of a multiple-room railway car
or other vehicle.

As is well known, it is common practice to pro-
‘vide a railway car or other transportation ve-
hicle with a plurality of individual rooms for
single or multiple occupancy. The present in-
vention is directed to individual unit floor heaters
for the rooms of vehicles of this character and
has for one of its objects the provision of a new
and novel heating system wherein the tempera-
ture of each room can be controlled independ-
ently of the temperatures of the other rooms.

Another object is to provide a vehicle room
heating arrangement wherein certain of the walls
of each room are arranged to provide an air cir-
culating duct within which a heating unit is
positioned.

Another object is to provide such a room heat-
ing arrangement wherein a forced-air circulat-
ing duct extends along the floor of the vehicle in
association with certain walls of the room and is
provided with an air outlet which opens into the
room adjacent the floor and an air inlet from
the room which is remotely located from but at
a level above the air outlet, and, further, wherein
the water pipes for the toilet facilities may be
located in the duct and in which, in the absence
of forced circulation, the air in the room may
circulate by thermo-syphon action back through
the duct and about such water pipes.

A further object is to provide a floor heating
unit of the foregoing character with an improved
control means of such nature that operation of
the heating unit is responsive to predetermined
temperature relations between the temperature
of the air at the duct inlet and the temperature
of the air at the duct outlet. :

With the above and other objects in view
which will be apparent from the following de-
scription to those skilled in the art to which the
invention appertains, the present invention con-
sists in certain features of construction and com-
binations of parts to be hereinafter described
with reference to the accompanying drawings,
and then claimed.

In the drawings which illustrate the present
invention in one of its preferred forms,

Figure 1 is a fragmentary diagrammatic plan
view of a multiple room railway car;

Figure 2 is a fragmentary transverse vertical
section through one of the rooms, taken sub-
stantially on the line 2—2 of Figure 1;

* Figure 3 is a fragmentary side elevation taken
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‘away to show

2

in the direction of lines 3—3 of Figure 2, a por-
tion of the side wall of the room being broken
the: air circulating duct arrange-
ment; S

Figure 4 is a section taken approximately on
line 4—4 of Figure 2; and

Figure 5 is a schematic diagram of the control
means for the heating unit.

Referring to the accompanying drawings in
which like numerals refer to like parts through-
out the several views, the present invention is
directed to a system and arrangement for indi-
vidually heating the individual rooms | of a mul-
tiple room vehicle, such:as a railway car 2.

In the particular arrangement shown for illus-
tration, the wall 3 of the room I adjacent the
car aisle 4 is of hollow construction and supports
a Wash basin § which is pivotally movable into
the wall, and a toilet bowl .- The wall 3 also
supports a hot and cold water fixture T, shown
in broken outline in the drawings, which is con-
cealed by the basin 5 when the basin is folded
into -the wall. - -

The water pipes 8 for the fixture 7 and the
water pipe 9 for the toilet bowl 6 extend from
the car floor 10 upwardly within the wall 3 as
shown in ‘Figures 8 and 4. . ; (

The door jamb end of the hollow wall 3 is
provided with an air inlet grille {1 which is
elevated above the floor 18 and disposed above
the grille 1 and extending for the length of
the wall 3 between the sides thereof is a hori-
zontal partition {2, the pipes 8 extending up-
wardly through the partition 12. The wall space
within which the water pipes 8 and 9 are located
and which is defined by the floor 8, the parti-
tion 12, and the spaced sides-and ends of the wall
provides ‘an air circulating chamber #3 which
receives air from the room and from the aisle 4
through the grille I1. R

Associated with the-end wall 14 which joins
with the one end of side wall 3 but located in

“the next adjacent room is a partition member 15

which extends between the side walls of the next
adjacent room and forms with the end wall {4
an air passage 16. The wall {4 is provided with
an opening {71 which places the passage I8 and
the chamber {3 in communication with each
other. 'The end wall 14 adjacent the floor 8
and the other side wall {8 is provided with an
air cutlet opening which is covered with an air
outlet grille 19,

A steam heating coil or unit 20 is located with-

in the passage or duct 16 adjacent the outlet
55

grille 19, and supported by an apertured parti-
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tion i8¢ which extends across the duct 16 is an
electric motor 21 which drives a circulating
fan 22.

The fan 22 draws air from the floor region
inwardly through grille |, through the chamber
or duct I3 about the water pipes 8 and 9 and
thence into duct 16, forces the same about the
heating unit 20 and discharges the same in heated
condition into the room 1 adjacent the floor
through the grille 18. .

It is to be understood, of course, that when
the door 23 for the room is open some air from
the aisle 8 of the car may be drawn by fan 22
through the grille {1. It is also to be under-
stood that fresh air may be admitted into the
car and individual rooms at any convenient loca-

" heated air exhausting through grille 19 causes

the liquid in bulb 32 to volatilize to increase the
pressure in the confrol system. Likewise, the
temperature of the recirculating air entering
through grille i causes a similar volatilization
of ‘the liquid in-bulb 3t and thus when there is

.a proper temperature of the air leaving the duct

system through grille 18 and the temperature of

‘the air entering the duct system through grille

10

tion, as is well known practice, which mixes with -

the air in the room and recirculates through the
ducts described.

The circulation of the air in the manner de-

-scribed insures the maintainence of o desired tem-
perature at the floor region since some of the
heated air travels diagonally from grille {8 across
the floor before entering the inlet grille H{. An-
other advantage of the construction described is
that the passage of the recirculating heated air
over the water pipes 8 and 9 maintains the duct
13, in which the pipes are located, relatively warm
all the way to the floor. This is a material ald
in cold weather in preventing :the pipes from
freezing. When the fan 22 is not:.in operation,
some of the heated air‘from fthe room will, by
reason of the fact that the inlet grille {1 is dis-
posed at a level above the outlet grille {8, thermo-
syphon back through grille 19 and thence through
duct 16 into duct 13 and out through erille 11
to maintain the duct 13 substantially at the tem-
perature of the room.

One preferable control for the heating system
is diagrammatically shown in Figure 5. In this
control arrangement, the steam pipe 24 for the
heating unit 20 is provided with a normally closed
valve 25 which is actuated to open position by
a solenoid 26, the solenoid being in parallel with
the electrical leads 21-to the motor 21. Arranged
in one of the leads 28:for the solenoid 26 and
motor leads 27 is a pair 6f contacts 29 arranged
to be bridged by a switch ¢lement 30 in order to
energize the circuit described. S

The system is thus under the control of switch
element 30. The switch element 30 is controlled
by a differential temperature control system,
which system includes = bulb:31 located in the
duct 13 at the air inlet, a buib:32 located in the
duct 18 at the heated air outlet, & manually ad-
justable bellows 33, and a bellows 34 contained
within a box 35 connected to the steam conduit
24, the switch element 30 being connected to the
bellows 34 for actuation by the expansion and
contraction of the hellows 34.

The bulbs 31 and 32 and bellows 33 are con-
nected by conduits 36, 37 and 28, respectively,
with the bellows and this bulb, bellows and con-
duit arrangement contains a volatile liquid, which
through the bulbs 31 and 32 is responsive to the
temperature of the air entering through grille
it and exhausting through grille 19, respectively.
When the temperature of the -air adjacent the
floor is below normal, that is, below the tempera-
ture for which the system is adjusted, bellows
34 is contracted and switch element 30 bridges
the contacts.. In this condition, solenoid 26 is
energized to open the steam valve 26 and the
motor is energized to operate fan 22, whereby the
air is circulated over the heating unit 20. The
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{1, or both, the pressure developed by the vola-
tilization of the liquid calises the bellows 34 to
expand and open the switch contacts 2§ whereby
the motor 21 .and solenoid 28 are deenergized
and the steam valve 25 automatically closes.

The temperature to which the control system
is responsive can be varied at will by changing
the pressure on the liquid by expanding or con-
tracting the bellows 33 through rotation of the
manual control lever 38 which has a shaft 40
threaded through a wall portion 41 of the room
and engaged with the bellows 33.

The system and arrangement described pro-
vides an efficient and novel floor heating unit for
the individual rooms of a railway room car by

. means of which it is not only possible to maintain

o substantially uniform temperature in the floor

-region of the car but also in which a safe guard

is provided for preventing freezing of the toilet
facility water pipes in cold weather. It is to be
understood of course that the water pipes may
be.located in the end wall instead of the side
wall of the room.

Tt is to be understood that various changes
may be made in the detailed arrangement and
construction of the parts described without de-
parting from the spirit and substance of the in-
vention, the scope of which is defined by the ap-
pended cladims. )

What is claimed is:

1. Tn a -transportation vehicle having a room
provided with a door opening in an aisle side
wall thereof, a closure for said opening, an air
duct in said wall and having an inlet opening
in the door jamb end thereof on the room side
of the closure, a second -air duct in an end wall
of the room, said second duct being in communi-
cation. with said first duct; extending horizon-
tally along the floor of the vehicle and having
an air outlet adjacent the floor of the vehicle
and near the side wall of the room cpposite the

-door and adjacent the outside of the vehicle, &

heating unit within one of said ducts, and means
for causing air from the room to flow therefrom
through said inlet, thence over said heating unit
and through said outlet into the room, said air
inlet in said door jamb end of said wall being
located at a level above said air outlet.

2. .In g transportation vehicle having a room,
toilet facilities within the room and water pipes
for the toilet facilities; an air duct associated
with certain walls of the room, said duct being
adjacent the floor of -the vehicle and enclosing
a portion of the water pipes, said duct having
an air inlet and an air outlet, heating means
within said duct, and means for circulating air
from the room through said inlet, thence through
said duct, in heat exchange relation with said

‘heating unit and through said outlet, the cir-

culating air being in contact with said pipes
adjacent said floor.

3. In a transportation vehicle having a room,
toilet facilities within the room and water pipes
for the toilet facilities, an air duct associated
with certain walls of the room, said duct being
adjacent the floor of the vehicle and enclosing




2,483,008

5

2 portion of the water pipes; said duct having an
air inlet and an air outlet, heating means with-
in said duct, and means for circulating air from
the room through said inlet, thence through said
duct, in heat exchange relation with said heat-
ing unit and through said outlet, the circulating
air being in contact with said pipes adjacent
said floor, said air outlet being located adjacent
said floor, and said air inlet being elevated rel-
ative to said air outlet whereby in the absence
of operation of said circulating means air from
the room will thermo-syphon through said out-
let into said duct and thence from said duct
through said inlet into the room.

4. In a transportation vehicle having an. aisle
and a plurality of rooms adjacent the aisle and
in which each room has a door opening in its
aisle-adjacent wall, a closure for said opening,
individual floor heating units for each room com-
prising an air duct extending adjacent the floor
of the vehicle and along the aisle-adjacent wall
and the adjacent end wall of the room, said duct
having an air inlet and an air outlet, said air
inlet opening being located in the dcor jamb
on the closing side of the closure, said outlet
opening from said end wall into the room ad-
jacent the floor thereof, said air inlet opening
from the room through said side wall into said
duct being located at a level above said outlet,
a heating unit within said duct adjacent said
outlet, and fan means within said duct between
sald heating means and said inlet for drawing
air into said duct through said inlet, forcing
the same over said heating unit and thence into
the room through said outlet.

5. In a transportation vehicle having & room
provided with a door opening, a heating system
for the room comprising an air duct extending
along the floor of the vehicle in association with
certain walls of the room, said duect having an
air outlet into the room adjacent said floor and
an air inlet from the room located at g level
above said outlet, a heating unit within said duet,
motor-driven means within the duct for effect-
ing forced circulation of air through said duct
in heat exchange relation with said heating
means, an electrically operatable valve for said
heating unit, an electrical circuit, including a
switch, for said valve and the motor of said fan
means, and means for actuating said switch in-
cluding a pair of inter-dependent temperature-
responsive elements, one of said elements being
responsive to the temperature of heated air leav-
ing said outlet and the other of said elements
being responsive to the temperature of the air
entering said inlet.

6. In a transportation vehicle having a room
provided with a door opening, a heating system
for the room comprising an air duct extending
along the floor of the vehicle in association with
certain walls of the room, said duct having an
air outlet into the room adjacent said floor and
an air inlet from the room located at a level
above said outlet, a heating uynit within said duct,
motor-driven fan means within the duct for
effecting forced circulation of air through said
duct in heat exchange relation with said heat-
ing means, an electrically operatable valve for
said heating unit, an electrieal circuit, includ-
ing a switch, for said valve and the motor of
said fan means, and means for actuating said
switch including a hollow expansible element
connected to said switch and first and second
bulbs connected with said expansible element,
said element, said bulbs and the connections be-
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10 an air inlet from the room

tween said bulbs and said expansible element
containing a volatile liquid, one ‘of said bulbs
being located adjacent said inleb and the other
of said bulbs being located- adjacent said out-
let, the liquid in said bulbs being volatizable in
response to the temperature of the air at said
inlet and outlet to increase the pressure within
said expansible element whereby to actuate said
switch. s e s

..7. In a transportation vehicle having a room

rovided with a door opening, a heating system

‘for the room comprising ‘an air duct extending

along the floor of the. vehicle in association with
certain walls of the reom, said duct having an
air outlet into the room adjacent said floor and
an air inlet from the room located ab a level
above said outlet, g heating unit, within said
duct, fan means ‘withinsaid. duct for effecting
forced cireulation of air through said duet in
heat exchange relation with said heating means,
an electric motor for said fan means, an electri-
cally operatable normally-closed automatically-
closable valve for said heating means, an electric
circuit for said valve and motor, a normally
open switch in said circuit, and temperature-
responsive means for controlling the operation
of said switeh, said temperature responsive
means being conjointly responsive to a prede-
termined low temperature condition of the air
at said inlet and the air at saig outlet to close
said switch and to a predetermined high tem-
perature condition of said inlet and outlet tem-
peratures to open said switch.

8. In a transportation vehicle having a room
provided with a door opening, s heating system
for the room comprising an air duct extending
along the floor of the vehicle in association with
certain walls of the Toom, said duct having an
air outlet into the room adjacent said floor and
located at a level
above said outlet, a heating unit, within said
duct, fan means within sald duct for effecting
forced circulation of air through said duct in
heat exchange relation with said heating means,
an electric motor for said fan means, an elec-
trically operatable normally-closed automatical-
Iy-closable valve for said heating means, an elec-
tric circuit for said valve and motor, a normally
open switch in said ecircuit, and temperature-
responsive means for controlling the operation
of said switch, said temperature responsive
means being conjointly responsive to a prede-
termined low temperature condition of the air
at said inlet and the air at said outlet to close
said switch and to g bredetermined high tem-
perature condition of said inlet and outlet tem-
peratures to open said switch, said temperature
responsive means including a temperature re-
sponsive element adjacent said inlet and a tem-
f)etrature responsive element adjacent said out-
et.

9. In 3 transportation vehicle having a room
provided with a door opening, a heating system
for the room comprising an air duct extending
along the floor of the vehicle in association with
certain walls of the room, said duct having an
air outlet into the room adjacent said flcor and
an air inlet from the room located at a level
above said outlet, g heating unit, within said
duct, fan means within said duct for effecting
foreed circulation of air through said duct in
heat exchange relation with said heating means,
an electric motor for said fan means, an elec-
trically operatable normally-closed automati-
cally-closable valve for said heating means, an
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electric circuit for said valve and motor, a nor-
mally open switch in said circuit, and -temper-
ature-responsive means for controlling the oper-
ation of said switch, said temperature responsive
means being conjointly responsive to a prede-
termined low temperature condition of the air
at said inlet and the air at said outlet to close
said switch and to a predetermined high tem-
perature condition of said inlet and outlet tem-
peratures to open said switch, said temperature
responsive means including manual means for
varying the temperatures at which said temper-
ature responsive means will respond.

WALTER B. DEAN.

LEWIS F. REYNOLDS.
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