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This invention relates to improvements in 
water heating systems for rail cars, more particu 
larly of the electrically operated type as for ex 
ample those having a self contained power plant 
including an internal combustion engine and elec 
tric generator, . . 
The development of non-steam powered rail 

cars and trains, especially of the self contained 
internal combustion engine type, has eliminated 
the customary source of heat for the water re 
quired for bath and lavatory use, and although 
heat exchange units, arranged in connection with 
the main car heating plant, can supply the neces 
Sary heat in cold weather, and hot water can be 
obtained from the air conditioning equipment in 
weather when it is in use asset forth in a co 
pending application of Mayer, Serial No. 73.999, 
filed April 13, 1936 on Water heating system, there 
are many periods of the year during which ade 
quate heat must be provided, and ordinarily at a 
great sacrifice of fuel and costly operation of 
other equipment. ^ n 
The principal object of my invention is to pro 

vide means for heating of water for bathing pur 
poses on non-steam powered rail cars during the 
temperate weather during which the normal air. 
conditioning equipment is not operated, such 
heating being available as a by-product of the 
normal power source and thus not involving addi 
tional equipment or operating expense. 
A further object of the invention is to provide 

a combined hot water heating system for bath 
and lavatory purposes of an air conditioned rail 
car which includes a heat exchange device in the 
air conditioning refrigerant circuit using the sen 
sible heat of the refrigerant when the air condi 
tioning equipment is in use, and an electric im 
mersion heater interlocked with the same power 
Source as the air conditioning equipment for oper 
ation when the air conditioning equipment is not 
in operation. - 
A still further object of the invention is to pro 

vide a water heating system for non-steam oper 
ated air conditioned rail cars which includes in 
terlocking relays controlled by a suitable ther 
nostat for energizing an immersion heater when 
the Water is below a predetermined temperature 
and the air conditioning compressor motor is de 
energized, and for de-energizing the immersion 
heater either at the predetermined water tem 
perature or when the air conditioning equipment 
is operating so that the water will be maintained 
at the desirable high temperature and without, 
additional power drain from the available rail car operating source, 

(CI. 237-12.4) 
Further objects and advantages of my inven 

tion will appear from the following description 
thereof, taken in connection with the attached 
drawing, which is illustrative of a preferred form 
of embodiment of the invention, such drawing 
being a diagrammatic arrangement of the water 
heating plant. 
The non-steam type of train having air condi 

tioning equipment commonly has a limited source 
of electrical energy as from the power plant gen 
erally indicated at f(). Whether it be of the in lo 
ternal combustion engine type having a suitable 
generator or other source of electrical power, 
additional capacity is normally available to take 
care of the various auxiliaries, including the mo 
tor 2, which operate the air conditioning equip 
ment in the respective cars. With normal re 
frigerating capacity of five or six tons per day, 
motors of ten horse power are frequently used. 
The air conditioning equipment in addition to 

the compressor f4 includes the condenser 16, re 
frigerant receiver 8, thermostatically controlled 
expansion valve 20, and evaporator 22, in which 
the car air is conveniently cooled. The refriger 
ant then returns to the compressor 4 as is well 
known. This refrigerant cycle is also convenient 
ly provided with a heat exchanger 24 by which 
the water is heated during hot weather when the 
air conditioning system. is in operation. 
The water for bathing purposes may be con 

veniently heated in cold weather by a heat ex 
changer 26 in the main steam supply, which in a 
non-steam operated train is commonly derived 
from an independent furnace 28 as of the oil 
burning type. The water tank 30 containing the 
adequatic Water for lavatory and bathing purposes 
is normally connected in heat exchange relation 

changer 26, and thence through heat exchanger 
2, which are adequate to maintain the water hot 
in either hot or cold weather. If desired, a cir 
culating arrangement with respect to the heat 
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with this main steam line through the heat ex 
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exchangers and water reservoir 34 may be pro vided by suitably arranged piping. . 
During mild spring and fall weather, how 

ever, which in many parts of the Country is a 
substantial length of time, neither the main 
heating Source nor the air conditioning and cool 
ing equipment is in operation, and at such time 
the water demand is still very great. I have 
therefore in addition provided an immersion 
heater 32 of electric type which is adequate to 
heat the water reserve in reservoir 34, and suff 
cient to take care of the demands which will 
normally be made on each car. The immersion 
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heater is of any suitable type of resistance unit 
of adequate capacity, and I find that the neces 
sary power demand of such a heater is sub 
stantially less than thiat required by the mctor 
2 for the air conditioning equipment. No adi 
tional load on the main power supply whether 
it be the power piant C or power taken from a 
third rail or overhead line would occur, pro 
vided they are not operative simultaneously. 

I prefer to provide a pair of relays 36 and 36 
connected by a suitable interlock 3 so that the 
electrical immersion heater cannot be used at 
any time the air conditioning equipment is be 
ing operated. In other words, if the motor 2 
should start up for air conditioning purposes, 
adequate heat would be obtained from the heat 
exchanger 24, but if the moto. 3 is stopped 
and the Water in reservoir 34 cools of, a ther 
mostat 38 will operate relay 36 to energize the 
inmersion heater 32. The immersion heater will 
only operate when the water temperature drops 
below a certain predetermined point and the re 
lay 36 is in an operative position as controlled 
by interlock 3 from relay 35. The necessary 
electrical controls, being well understood in the 
art, are not shown either of the interlock or for 
the operation of the motor 2 of the congressor, 
which may suitably be under automatic control 
to meet the conditions of air cooling required 
in the car. 

It will thus be seen that no operation of the 
immersion heater can becoine an extx3 load on 
the power source or cause tunnecesse-E, expense 
or require any substantial increase in equip 
ment. Adequate hot water will always be avail 
able, especially for bath and lavatory facilities. 
No additional weight is involved, as water reser 
voirs on the cars can be readily adapted for hot 
water storage, 
While I have shown a preferred form of en 

bodiment of my invention, I am aware that other 
modifications may be made, and I therefore de 
sire a broad interpretation of my invention 
within the scope and spirit of the description 
herein and of the claims appended hereinafter. 
What clairn is: - 
1. A domestic hot water heating system for a 

rail car having an electrically energized air con 
ditioning equipment which comprises a heat ex 
change device in heat exchange relation with 
heated parts of the air conditioning equipment, 
means to pass water through said heat exchange 
device for heat transfer, an electrically energized 
immersion heater in heat exchange relation, with 
the water supply, and electrical interlock means 
between the electrically energized immersion 
heater and the electrically operated air condition 
ing equipment, operated by the electrically en 
ergized air conditioning equipment' limiting the 
operation-of, said immersion heater to periods 
when said air conditioning equipment is elec 
trically deenergized. 

2. A domestic water heating system for a non 
steam operated rail car having a source of elec 
trical power, an air conditioning system having 
a compressor operated from said electrical power 
source, a heat exchange device in said air cone 
ditioning system for water heating, an electrical 
immersion water heater, an electrical interlock 
between said. electrically operated compressor 
and said electrical immersion water heater, said 
interlock restricting the operation of said immer 
sion heater to periods in between the periods of 
normal intermittent operation of said air con 

2,102,940 
ditioning system compressor to prevent over 
loading of the electrical power source. 

3. A Water heating system for supplying hot 
Water for lavatory and bathing purposes in a 
rail car having a source of electrical power, a 
water reservoir, a car heating mechanism and an 
electrically operated air conditioning mechanism. 
in circuit with the eleetric power source, a heat 
exchange device in heat exchange relation with 
said car heating mechanism, a heat exchange 
device in heat exchange relation with said air 
conditioning mechanism, means to pass water 
through said heat exchange devices to a hot wa 
ter reservoir, and an electrically operated in 
mersion heater in Said hot Water reservoir and 
in circuit with said electric power source, said 
imrhersion heater circuit being interconnected 
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with said air conditioning mechanism circuit 
whereby said immersion heater can only be ener 
gized from the electrical power source when the 
air conditioning system is inoperative, said heat 
exchange devices working alternatively, and said 
innersion heater complementing said heat ex 
change devices. 

4. In a hot water heating system for a rail car 
having an air conditioning system including an 
electrically operated compressor and a hot water 
heating device in heat exchange relation. With 
said system, the combination of an electrically 
operated water heating device and means to in 
terlock said electrically operated mechanisms so 
that the electrically operated Water heating dea 
vice may be energized only when the electrically 
operated compressor is de-energized, said com 
pressor being energized in accordance with the 
demands of the air Conditioning System, and 
means to control the operation of the electrical 
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ly operated water heating device in accordance 
with the water temperature. - 

5. In combination with a rail car having a car 
heating source and an air conditioning mech 
anism including an electrically operated refrig 
erant circuit and a water supply, heat exchange 
devices in heat exchange relation with the car 
body heating source and with the refrigerant 
circuit to heat said water supply, an electrically 
opersted water heating device to complement the 
heat for said water supply, and means to ener 
gize said electrically operated water heating de 
vice when the other heat exchange devices are 
ineffective, and means to render said energizing 
means ineffective when the electrically Operated 
refrigerant circuit is energized. . 

6. In combination with a rail car having a car 
heating source and an air conditioning. mech 
anism including an electrically operated refrig 
erant circuit and a water supply, heat exchange 
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devices in heat exchange relatign with the body 
heating source and with the refrigerant circuit 
to heat said water supply, and an electrically. 
operated water hesting device to heat said wa 
ter supply, and means to energize said elec 
trically operated water heating device when the 
other heat exchange devices are ineffective, said 
means including a thermostat controlling said 
electrically operated water heating device and 
interlocking means between said electrically op 
erated water heating device and said electrically 
operated refrigerant circuit whereby the oper 
ation of the refrigerant circuit will prevent oper 
ation of the electrically operated water heating 
device. 
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