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THE VAPOR CAR HEATING COMPANY'S
VAPOR SYSTEM

CONSTRUCTION AND OPERATION

1. Principles of Operation.—Broadly speaking, there
are two systems of steam heat used in railway train serviee;
one is a high-pressure system, while the other is a low-pressure
or vapar system.

Both systems are constructed with a main supply pipe
extending from the boiler head in the cab to the rear of the train,
This supply pipe is connected between cars with rubber hose
and steam-coupler connections, and each car has a branch pipe
leading to the heating pipes in the car. This supply pipe with
its steam couplers and its branch pipes is called the steam-heat
train fine.

The train line is situated underneath the coaches and so 1s
directly exposed to the cooling effect of the weather. This
cooling influence causes considerable condensation to take place,
which increases with the distance of the car from the locomo-
tive, The condensation reduces che steam pressure, and adds
moisture to the steam, so that the steam pressure in the train
line is considerably less in the rear of the train than it i at the
front end. This drop in train-line pressure is increased further
in the high-pressure heating systems, by the steam that is taken
from the train line at each car. Each car is supplied with steam

at the pressure of the steam in the train line that point. As
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2 CAR HEATING §27

_ the temperature of steam iz direcily dependent on its pressure,

the temperature of the radiation in the first car may be 50 or

60 degrees higher than the temperatiure of the radiation in the

last car. This condition often makes it necessary to overheat

. the head end of a train in order to get a temperature in the rear
_ cars that is sufficient {or cotnfort,

¢ 2, The vapor system was designed to overcome the draw-
i backs of the high-pressure systems. A high-pressure steam
supply 15 carried in the train line, The system consists of a
number of properly arranged heating coils inside of the car,
into which may be admitted, as desired, live steam automati-
eally maintained al atmospheric pressure.

The heating coils in the car are open to the atmosphere o
1k that the pressure in the coils is always at atmospheric pressure.
il The: high-pressure supply is antomatically reduced to atmos-
| pheric pressure by means of a thermostatic vapor regulator.
As the stean in the heating coils of all the cars is at atmospheric
pressure, it follows that the radiation in all the cars must be at

the same temperature, that 1s, at abowt 212% T7.

The vapor system of car heating is a direct-steam system, as
steam 15 taken from the locomotive betler and passes along
_ through the train pipe, from which the stpply of steamn for
| each car is drawn, The pressure carried in the radiating pipes
15 at atmospheric pressure and cannot be varied by manipulat-
ing the cul-out valves. The pressure in the heating coils is
controlled by an automatic valve, called the vapor regulator

i |

which maintains the steam at atmospheric pressure regardless
| ol the pressure in the train line.

The auntomatic steam-admission valve of the vapor regulator
’ is actuated by an expansive diaphragm and a bell-crank lever,
When the cut-out valve is open, the supply ol steam (o the
radiating pipes is controlled by the temperature of the water of
condensation that is escaping through the outlet for eondensa-
tion under the car. The automatic valve in the regulator iz
connceted Lo the expansive diaphragm in the ontlet of the appa-
ralus i such a manner that, when the water of condensation
is cool, the automatic valve opens and allows a proper supply
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4 CAR HEATING § 27

of steam to flow -into the radiating pipes. When the trap
becomes so warm that the water comes out hot or mixed with
steam, the expansive diaphragm operates to close the auto-
matic valve in the vapor regulator and thus reduces the supply
of steam flowing into the radiating pipes. Thus, it will be seen
that both the vapor system and the direct-steam systems admit
live steamn to the radiating pipes. The distinguishing features
are that the vapor system regulates the admission of live steam
ta the radiating pipes, but allows condensation to escape to the
atmosphere freely at all times; the high-pressure systems admit
steam freely at all times to the heating coils, but regulate the
dizcharge of the water of condensation from the radiating pipes.
In bhoth systems this regulation 15 accomplished by an aulo-
miatic valve on each car.

#. Piping Arrangement.—Fig, 1 shows the arrange-
ment of piping for u steel passenger coach, while T'ig. 2 illus-
trates the method of piping the vapor regulator valves. In the
illustrations, ¥, v are the hose couplings ; @, v, the end train-line
valves ; P ois the train line : o, the stramer cross; and &, the eat-
out-valve drip pipes. On each side of the car, T is the vapor
regilator and trap: &, # are the vapor cut-out valves; and f,
and r are the radiating pipes. The radiation shown in the illus-
tration consists of one three-pipe coil and one two-pipe coil
for each side of the coach. When the end train-line valve ¢
nearest the locomotive and the cut-out valves w are open, steam
from the locomotive boiler passes into the train line P oat
reduced pressure, and will pass from the strainer cross o
through the branch pipe & to the vapor regulator T on each
side of the car, where the steam will be reduced to vapor at
almospheric pressure and will have a temperature of about
212® F. It will then pass through pipes ¢ to the cut-out
valves w, as shown in view (&), then through these valves to
the lowest pipe af the three-pipe radiating cnil § which leads
to the fitting ¢ at the end of the car. The steam will then enter
the two upper radiating pipes # and pass to the opposite end
of the car, flowing through the fitting @ and the lower return
pipe to the left cut-out valve . thence through the nght cut-out
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valve u into the two-pipe coil as indicated by the arrows. It
seturns through the pipe r to the right cut-out valve a, and
through pipe d to the trap of the vapor ‘.m,ﬂiﬁ.o_.. NG
The temperature of the steam and waler o1 an._n,.mm:mmﬁ_..& in
automatic valve in the

§ 27

the trap of the regulator will actuate the
regulator by means of the expansive disphragm so as to

TApOr i .
essure and temperature of slgam 1o the

maintain the proper pr

T &

< The waler of condensation has free outlet w__u
il From freezing 10

radiating pipe 1
the atmosphere at all times, thus preventing

the heating system. _ A
11 one of the cut-out valves y is placed in nH_.u,mm_.L. position, ”nrm
stear entering the eut-out valve will not pass uto the H.ua_wﬂﬂh
pipes controlled by that cut-out valve hue will pass through the
: ‘ the trap of the yapor

other coil and then into pipe d and 1o







