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This invention relates to heating and ventilat- - 
ing systems in general and in particular to such 
systems for use in light weight road or rail ve 
hicles. . 

The majority of road and rail vehicles in the 
past have been ventilated by providing eduction 
openings in the ceiling and letting the ventila 
tion take care of itself through opening of doors 
and windows. In winter heating of the cars was 
accomplished by various means, such as heat 
ing resistances in the case of. electrical vehicles, 
but the use of heating resistances placed an 
excessive load on the feeder lines and in many 
cases occasioned breakdowns during the, storm 
periods when maintenance of traffic was of prime 
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importance. The majority of attempts at proper , 
heating and ventilating of road or rail vehicles 
have utilized bulky equipment placed in the ve 
hicle or bulky ducts extending through or across 
the vehicle. It is an object, therefore, of the 
present invention to provide an e?icient heating 
and ventilating system of the forced ventilating 
type in which all equipment is placed beneath the 
car ?oor. , ' ' ~ 

A further object of the invention is the provi- - 
sion of an e?icient heating and ventilating sys 
tem in which all the equipment, except the sup 
ply ducts, is located beneath the floor of the ve 
hicle and in the area de?ned by the step well. 
A still further object of the invention is the 

provision of an efficient heating and ventilating 
system in which all equipment is placed either 
beneath the floor or ‘in the car structure, thus 
permitting full use of the space inclosed by the 
vehicle walls for. occupancy of passengers. 
Yet another object of the invention is the pro 

vision of an improved heating and ventilating 
system of maximum efliciency and which utilizes 
the waste heat from the control equipment and 
resistances, thereby cooling the same, while at 
the same time heating the vehicle interior. ' 
These and other objects of the invention will be 

apparent to persons skilled in the art from a 
study of the following description and accom 
panying drawings, in which: ‘ ' 

Figure 1 is a phantom view of a rail car with 
the improved heating and ventilating system ap 
plied thereto; . 

. Fig. 2 is a horizontal sectional view taken 
through the vehicle at the step well and .immedi- ‘ 
ately below the car ?oor; 

Fig. 3 is a transverse sectional view taken 
through the car at the step well; 

Fig. 4 is a vertical section through the trans-v 
verse ducts adjacent the step well; 
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Fig. 5 is a horizontal sectional view taken 
through the upper transverse duct; 

Fig. 6 is a sectional view taken substantially on 
line 6-6 of Figure 5 andshowing one of-the out 
lets from the resistor box; 

Fig. '7 is a sectional view through the resistor 
box taken substantially on line 1-1 of Fig. 8; 

Fig. 8 is a sectional view taken substantially 
on line 8—8 of Fig. 7; ' 

Fig. 9 is a horizontal sectional view similar to 
Fig. 2 but taken through the lower transverse 
air ducts; 

Fig. 10 is an enlarged sectional view disclosing 
details of the. damper shown in Fig. 9; 

Fig. 11 is an enlarged vertical sectional view 
taken through the pier ducts and showing one 
of the fresh air dampers, and 

Fig. 12 is a horizontal section through the ‘pier 
ducts at the fresh air damper. 

' Referring‘n'ow to the drawings in detail,.it will 
be seen that the improved heating and ventilat~ 
ing system has been applied to a‘vehicle of the 
streetcar type but it is to be understood that 
this is merely representative, since the system 
‘could be applied to road vehicles or to large‘ pas 
senger cars of the type running on main line rail 
roads. The car in the present instance is com 
structed with side walls 2 joined to end walls 3 
and supporting vehicle roof 4 and inclosing, to 
gether with the ?oor '5, a space in which pas 
sengers may be accommodated.- Windows 6 are 
provided in the side and end walls and are pref 
erably of the ?xed type so that passengers can 
not raise and lower the same. Entrance‘ and 
exit to and from the passenger space may be had 
through central and end step wells, which are 
normally closed by any suitable doors D. 
The side walls of the vehicle are sti?ened ‘by 

posts 8 of any suitable form, but the posts adja 
cent ‘the center step well in the present instance 
are formed of channels with the flanges directed 
toward each otherand to which are secured the 
car side and a lining sheet 9, ‘thus de?ning a 
space P which may be utilized. for passage of air. 
For purposes of identification these ducts will be 
referred to as the pier ducts. These pier ducts 
extend throughout the height of the vehicle and 
communicate at their upper ends with the space 
inclosed between the car roof and the side ceiling 
plates II]. V These side ceiling plates have portions 
at least of their inner edges spaced slightly below 
the ' side edges of center ceiling plates I I, thus 
forming communication between the pier ducts 
and the ‘interior of the vehicle at the ceiling zone. 
As clearly shown in Fig. 1 the arrangement of the 
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ceiling plates is such that ceiling ducts are pro 
vided along each side of the vehicle extending 
from adjacent the vehicle ends toward the center 
thereof where they connect with the upper ends 
of the pier'ducts. Preferably, these openings be 
tween the side and center ceiling plates are lo 
cated adjacent the ends of the vehicle or if pro 
vided throughout the vehicle the openings at 
the ends will be made slightly larger than those 
near the center. It will be obvious, of course, 
that if the pressure is reduced in the pier ducts 
by some means, then air will be drawn into the 
ducts from the openings in the ceiling but such 
air is sometimes unsuitable for recirculation and 
in such cases or where the vehicle requires fresh 
air, such may be admitted to the pier ducts by 
movement of damper l2 by means of handle l3 
extending into the vehicle interior. The damper 
l2 opens orv closes the inner edges of louvered 

' opening i4, thus permitting fresh air free from 
rain or snow to be admitted or excluded fromthe 
pier ducts. ' 

The center step well as shown is formed by 
side plates i5 having connected thereto and sup 
porting step treads and risers I6 and H respec 
tively and the plate i5 is extended upwardly 
above the ?oor line to form a barrier B at each 
side of the step well, thus protecting the passen 
gers adjacent to the step well. This plate has 
attached thereto any suitable means, such as pan 
shaped pressing l8, de?ning a space between its 
inner surface and the plate l5 previously referred 
to. This pan shaped pressing is formed adjacent 
its upper edges with screened openings 20 which 
will permit entrance of air into the space, thus 
providing what may be termed a barrier duct. 
Air entering the barrier duct can escape there 
from through openings 2| extending through 
the lower edges of plate IS. The air passing 
through openings 2| enters an upper transverse 
duct 24 formed by the car floor and by side chan 
nels 25 which may be the stringers themselves. 
The lower side of this upper transverse duct is 
closed by plate 26, all as clearly shown in Figs. 
2, 4' and 7. Thus it will be seen that the pier 
ducts on opposite sides of the car are joined 
directly together by the upper transverse ducts 
which are also supplied with air from the bar 
rier ducts. 
The two upper transverse ducts have openings 

28 formed therein adjacent the ends opposite the 

Cl 

10 

30 

35 

40 

45 

60 

steps and these openings provide direct access to - Q 
fan chamber F formed by the car floor, by side 
plates 29 attached to the transverse ducts and 
by outer and inner wall plates 30 and 3| respec 
tively; as well as by removable pan 32. Located 
in this fan chamber is certain auxiliary equip-_ 
ment and motor M driving the fan F, the dis-' 
charge of which is connected by canvas boot 34 
toan opening 35.formed in the inner wall of 
the fan chamber and which wall forms one side 
wall of a resistor chamber 36. This resistor 
chamber is formed by the previously named plate 
and an opposite side plate 31 joined together at 
their ends by extensions of the plate 29 inclosed 
at the top by plate 38 and at the bottom by re 
movable pan 40. 'I'his~ resistor compartment con- 

- tains the starting and running resistances as in 
dicated at R and since considerable heat is devel 
oped by these‘ resistors, the resistor housing is 
spaced below the car floor by means of channel 
members 42 attached ‘ to the ?oor and to the 
upper plate 38 of the resistor housing. The chan 
nel member 42 nearest the fan chamber is pro 

- vided with a plurality of small openings 44, while 
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' small openings 45 are provided in the inner walls 
of the transverse ducts between the channels, 
thus permitting the fan to‘draw air from the 
transverse duct through the space immediately ‘ 

' above the resistor housing and prevent any trans 
mission of heat to the car ?oor (Figs. 7 and 8). 
The end wall plates 28 of the resistor housing 

have openings 45 formed therein and these open 
ings permit air to escape from the resistor housing 
into a lower transverse duct 48 located imme 

",diately below the previously referred to trans 
verse ducts. The lower transverse ducts are 
formed by extensions of vthe plate 29, by a top 
wall 49, and by outer side and bottom walls 50. 
Provision‘ is made in this lower, transverse duct 
for a damper 52 mounted to swing about a ver 
tical axis 53 under control of a pneumatic motor 
54 (Figs. 4, 9 and 10). These dampers are lo 
cated with their axis directly in front of the 
openings from the resistor chamber and may be 
swung to positions so as to direct all or any part 
of the air either to one side or to the other side 
or to both sides of the resistor housing. One end 
of the lower duct is open and connected to a 
curved discharge spout 55 which may have the 
outlet directed in any direction, but in the pres 
ent instance is directed downward toward the 
road bed. The opposite end of the lower trans 
verse duct is also open and connected by a curved 
transition member 58 to the ?oor duct 60 (Figs. 
2, 7 and 9). Extending along the wall of the ve 
hicle adjacent the ?oor this ?oor duct is formed 
by the inner lining of the car and by angle press 
ing 5| as well as by floor extension 62. In the 
present instance the inner walls of angle press 
ing iii are provided with openings 63 permitting 
air in the floor duct to escape to the car interior 
ata plurality of points as clearly shown in Fig. " 
1. It will thus be seen that by movement of the 
damper 52 air escaping from the resistor housing 
may be directed either into the car through ?oor 
duct 60 or onto the road bed through curved 
discharge spouts 56. In case the vehicle is in 
tended for use in sections having excessive cold. 
spells, auxiliary heaters 65 (Fig. 7) may be 
‘placed vin the lower transverse duct or in the 
?oor duct or, as shown in the present case, in 
the curved transition member 58. ’ 
_The connection or disconnection of the aux 

ihary heaters to or from the source of power will 
be controlled by means of a thermostat 65 (Figs. 
3 and 11) located at any convenient position in 
the vehicle interior and this thermostat will be 
set to turn on at some relatively low temperature 
such as for example ‘a temperature of 60 de 
grees. The pneumatic motor 54, previously re 

' ferred to, is controlled by a thermostat 68 (Figs. 
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3‘ and 5) located in the barrier duct or some other 
convenient location where it will be subjected to 
the air being drawn from the vehicle interior and 
this thermostat will be sov connected to the pneu 
matic motor as to cause the same to operate to 
draw air from the resistor chamber into the ve 
hicle interior at all times when the vehicle return 
air is at a temperature below 70 degrees. If the 
temperature of the return air should rise above 
70 degrees, then the thermostat will cause the 
pneumatic motor to operate and throw the damp 
ers into such a position as to direct the air from 
the resistor box out onto the road bed. "If the 
heat supplied from the resistorbox is insumcient 
to maintain the car temperature, then thermo 
stat 66 will operate causing the auxiliary heaters 
to function. It is to be understood, of course, 
that these representative temperatures of 60 and 
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70 degrees are purely representative since'the 
thermostats ‘may be set at any desired temper 
ature, but in any case are so set that maximum 

_use will be obtained from the waste heat of the 
resistors and the auxiliary heaters cut in only 
when absolutely necessary. . r 

The ‘operation of the system will be as follows 
and assuming the car interior temperature to 
be ‘below some representative temperature, such‘ 
as '70 degrees. ‘Air will flow from the car interior 
adjacentthe ceiling zone through the space be 
‘tween the roof and, side ceiling plates into the 
pier ducts P (Figs. 1 and 3) and the air in pier 
ducts P will move downwardly into the ends of 
the upper transverse ducts (Fig. 4) and into the 
fan chamber through openings 28. Relatively 
cold air admitted through operation of the doors 
will be‘ drawn through screened openings 20 
into ‘the barrier ducts- and through openings 2| 
into the upper transverse ducts (Figs. 2,‘ 3 and 4) 
and thence to the fan‘ chamber. A portion of 
the air passing through the transverse ducts 

' will be diverted through openings 45 into the 
space above the resistor housing and into the 
fan chamber through openings 44 (Figs. 7 and 
8). This air will be forced by the fan th'rough 
boot 34 into the resistor housing and will ‘be 
forced through the resistors in the housing and 
through end openings 46 into the lower trans 
verse duct 48 and, since the car temperature is 
relatively low, dampers 52 will draw all heated 
air from the resistor chamber toward the ?oor 
ducts 60, from which the air- escapes into the 
car interior adjacent the floor level.‘ 

If the car temperature for-any reason lowers ' 
to some point, such as 60 degrees, the air will 
?ow exactly as just explained but the auxiliary 
heaters will be actuated through operation of 
the thermostat 66 and these auxiliary heaters 
will cut in and out dependent upon the tem 
perature of the car interior as de?ned by the 
limits of the thermostat 66. In case the vehicle 
temperature should rise above some point, such 
as '70 or '72 degrees, such as in the summer time 
or mild Spring and Fall weather, the thermostat 
66 will operate ‘and through pneumatic motor 
54 will cause damper 52 to assume the dotted 
line positions shown in Fig. 9, thus drawing the 
heated air from the resistors onto the ‘road bed. i 

It will thus be seen that when the damper 
52 is in the full line position shown in Fig. 9 
the vehicle air is circulated through the re 
sistor housing to absorb the heat from the re— 
sisters; in other words, the air is fully recircu 
lated, but in case the vehicle temperature rises ' 
beyond a certain point, then damper 52 is moved 
to a position discharging the heated air and the 
stale air is drawn from the vehicle and dis 
charged outside of the vehicle. It will, of course, 
be obvious that fresh air may be admitted to 
the vehicle at any time and in any proportion 

' desired through operation of the dampers i2 in 
the pier ducts. With all of the fresh air 
dampers fully open no air will be drawn from 
the vehicle interior, but only fresh‘ outside air 
will be forced through the resistors to be fed 
to the vehicle interior or forced onto the ‘road 
bed, depending upon the position of dampers 52. 
It will thus be seen that an extremely ?exible 
system is provided permitting complete recircu 
lation, with heating or full fresh air supply with 
heating or a combination of the two, or the 
vitiat'ed air may be discharged from the ve 
hicle with fresh air being supplied through the 
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natural leakage around doors and windows or 
when doors are open. ~ 
While the invention has been described more 

or less in detail, it will be obvious to persons 
skilled in the art that various modi?cations, re 
arrangementsof parts and di?erent operation 
of the system is possible and all such modi?ca 
tions, rearrangements of parts and different op 
erations are contemplated as will fall within 
the scope of the following claims de?ning my 
invention. . . . 

What is claimed is: ' I _ 

1-. In a ventilating system for vehicles formed 
witha ?oor and side walls and ceiling inclosing" 
a passenger space, a closed ~air circuit including 
the passenger space, a plurality of ceiling ducts, 
a plurality of wall ducts connected to each of 
said ceiling ducts, and a ‘plurality of transverse 
ducts located beneath the floor and connecting 
‘said wall ducts together in pairs, means to 
draw air through‘ said ducts from the passenger 
space, a plurality of additional transverse ducts 
located beneath said ?rst named transverse 
.ducts for receiving air from said means, outlet 
‘openings in said additional transverse ducts for 
discharging air to the atmosphere ‘exterior of 
the vehicle, a plurality of floor ducts connected 

- to saidadditionai transverse-ducts for distrib- 
uting the air into the passenger space at the 
floor zone, and means [for directing said air either ‘ 
into said floor ducts or out of said outlet openings. 

.2. In a heating and ventilating system for 
self-propelled roofed vehicles formed with a floor 
and side walls and ceiling inclosing a passenger 
space, a closed air circuit including the passen 
ger space, a ceiling duct, 9. wall .duct, a trans-\ 
versely extending floor duct, and a compartment 
located beneath the vehicle ?oor and contain— 
ing propulsion control equipment which‘ gener 
ates'heat, said compartment being connected 
with the transverse duct, a substantially closed 
space above said compartment and beneath the 
vehicle ?oor, means to move air through said 

. closed air circuit whereby said passenger space 
‘is heated and said propulsion control equip 
,ment cooled, and connections between said closed 

-_ space and transverse‘?oor duct and said means 
whereby said means may draw air from the 
transverse ?oor duct through the space to pre 
vent transmission of heat to the vehicle ?oor. 
from the compartment. - v 

3. In a heating and ventilating system for 
self-propelled roofed vehicles formed with a floor 
and side walls and ceiling inclosing a passenger 
space, a closed air circuit including the passen~ 
ger space, a ceiling duct, a wall‘ duct, a trans 
versely extending ?oor duct, and a compartment 
located beneath the vehicle ?oor and containing 
propulsion control equipment which generates 
heat, said compartment being connected with 
the transverse duct, a substantially closed space 
above said compartment and beneath the vehicle 
?oor, means to move air through said closed air 
circuit whereby said passenger space is heated 
and said propulsion control equipment cooled, 
and connections between said closed space and 
transverse ?oor duct and said means whereby 
said means may draw air from the transverse 
?oor duct through the space to prevent trans 
mission of heat to the vehicle ?oor from the 
compartment, and damper means located ad 
jacent said compartment for drawing the air 

* ‘moved by said means ‘either back into the pas 
senger space or into the atmosphere exterior 
of the vehicle. . 
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4. In a ventilating system for roofed side en 

trance vehicles formed with a ?oor, side walls 
and a ceiling incloslng a passenger space, a closed 
air circuit including the passenger space, a ceil 
ing duct opening into the passenger space, a ver 
tical wall duct connected with the ceiling duct, 
a‘ ?oor duct with which the wall duct is con 
nected, and a short vertical duct connected with 

, the floor duct and opening into the passenger 
space adjacent the. side entrance and de?ning a 
.side of the entrance within the passenger space, 
means arranged below the floor of the vehicle 
and included in the connection between the ?oor 
duct and wall duct for moving air through the 
closed air circuit, and temperature controlled 
means operating in accordance with the tempera 
ture of the air in the closed circuit and per 
mitting exhaust of ‘air from the passenger space 
to the outside atmosphere, said vertical wall duct 
being so formed and arranged as to permit 
entrance of fresh air to said closed circuit. 

5. In a ventilating system for roofed side en 
trance vehicles formed with a ?oor and side walls 
and ceiling inclosing a passenger space, a closed 
air circuit including the passenger space, a ceil 
ing duct opening into the passenger space, a 
vertical wall duct connected with the ceiling 
duct and a ?oor duct connected with said wall 
duct, and a short vertical duct opening into the 
passenger space adjacent the side entrance and 
communicating with said ?oor duct, said short 
vertical duct de?ning a side of .the entrance 
within the passenger space, means located be 
neaththe ?oor of the vehicle and included in _ 
the connection between the ?oor duct and wall 
duct to move air through said closed circuit, 
valve means also included in the connection be 
tween the ?oor duct and vertical wall duct and 
permitting the exhaust of air from the passenger 

_' space to the outside atmosphere, the exhausted 
air being drawn by said ?rst named means 

_ through the ceiling duct, wall duct and short 
vertical duct for discharge beneath the vehicle 
by said valve means, adjustable means permit 
ting the entrance .of a regulated supply of fresh 
airto‘the closed circuit, said fresh air supply 
being augmented by said short vertical duct when 
the side entrance is opened. 

6. In a ventilating system for vehicles formed 
with a floor and side walls and a ceiling inclosing I 
a passenger space, a s'ubstantiallyclosed heating 
and ventilating circuit including the passenger 
space, a plurality of ceiling ducts opening into' 
the passenger space, a plurality of wall ducts 
connected to each of the ceiling ducts, and a 
plurality of transverse ducts located beneath the 
?oor and connecting the wall ducts together, 
adjustable means for admitting air to said circuit 
above said floor, power means including resistors 
inclosed in a housing arranged under and in 
spaced relation to said car ?oor, ventilating duct 
means constructed and arrangedto provide a 
'space between said housing and floor to prevent 
the transmission otheat from said resistors to 
said ?oor, said-housing forming part of the heat 

in 
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ing and ventilating circuit and having portsin " 
communication with said ventilating duct means 
and with the atmosphere, thermostatic means 
subjected to the temperature of the air- in the 
passenger space for regulating the temperature 

in said car by the regulation of said resistors, 
additional thermostatic means subjected solely to 
the temperature of the air circulating in said 
ducts for regulating 'the temperature of said car 
by discharging air from said housing to the 
atmosphere, a blower in said circuit for circulat 
ing air through the ducts and passenger space. 
a passage discharging air from said ventilating 
duct means and housing into said passenger 
space. '. i 

'7. In a ventilating system for roofed side en 
trance vehicles formed with a- floor and side 
walls and ceiling inclosing a passenger space, a 
closed air circuit including the passenger space, 
a plurality of ceiling ducts, a plurality of wall 
ducts connected to each of said ceiling ducts, 
and a ‘plurality of transverse ducts located be-, 
neath the ?oor and connecting said wall ducts 
together in pairs, a short vertical duct opening 
into the passenger space at each side of the side 
entrance and partially de?ning the sides of said 
entrance, said short vertical ducts having inlet 
openings at their upper end portions facing said 
side entrance, and-outlet openings connected 
with said transverse ducts, means to draw air 
through said transverse ducts from the connected 
wall and ceiling'ducts and short vertical ducts 
and out of the passenger space, a plurality of 
additional transverse ducts located, beneath said 
?rst named transverse ducts for receiving air 
from saidmeans, outlet openings in said addi 
tional transverse ducts for discharging air to the 
atmosphere exterior of the vehicle, a plurality 
of ?oor ducts connected to said additional trans 
verse ducts for distributing the air into the pas 
senger space at the ?oor zone, and means for 
directing said air either into said floor ducts or 
out of said outlet openings. 

8. In a ventilating system for roofed side en 
trance vehicles formed with a floor and side 
walls and ceiling inclosing' a passenger space, a 
closed air circuit including the passenger space, 
a pluralityof ceiling ducts, a plurality of wall 
ducts connected to each of said ceiling ducts, and 
a plurality of transverse ducts located beneath 
the ?oor, and connecting said wall ducts to 
gether in pairs, a- short vertical duct opening 
into the passenger space 'at each side of the 
side entrance and partially de?ning the sides of 
said entrance, said short vertical ducts having 
inlet openings at their upper end portions facing 
said side entrance, and outlet openings con 
nected with said transverse ducts, means to draw 
air through said transverse ducts from the con 
nected wall and ceiling ducts and short vertical 
ducts and out of the passenger space, a plurality 
of additional transverse ducts »located beneath 
said ?rst named transverse ducts for receiving 
air from said means, outlet openings in said ad 
ditional transverse ducts for discharging air to 
the atmosphere‘exterior of the vehicle,v means 
for regulating said outlet openings in response 
to the temperature of the air in said short verti 
cal ducts, a plurality of floor ducts connected to 
said additional transverse ducts for distributing 
the air into the passenger space at the floor 
zone, said last named means directing said air 
either into said ?oor ducts or out of said outlet 
openings. ~ - 

ANDREW T. BROWNE. 


