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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 line.

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 is at the
front end. This drop in train-line pressure is increased further
in the high-pressure heating systems, by the steam that 15 taken
from the train line at each car, Each car is supplied with steam
at the pressure of the steam in the train line at that point.. As

-

COPYRIGHTED BY INTERMATIONAL TEXTEODK COHEAMY, ALLMMIGHTH sl i




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-
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
that the pressure in the coils is always at atmospheric pressure.
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,
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 § 97

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.

gh the pipe # to the right cut-out valve u, and

returns throu
through pipe d to the trap of the vapor 1'&5:131;1!‘01'. NG
The temperature of the steam and waler o1 a.:l;lr:ldeusat{un in
the trap of the regulator will aetuate 1he1:tu1.-::|'lnmt1c ".'F,]‘.’E.ln the
yapor regulator by means of the cxpansive d1aph_mgm 30 a5 tu
maintain the proper Pressure and temperature of slgam 1o the

radiating pipes. The water ol condensation has free ou’EleI: to
1 o U 3 I Fi " W T n
the atmosphere at all times, thes preventing it from freezing 1
the heating systen. . a
1i une of the cut-out valves u is placed in closed po:.1t1$1, jche
i 51 i 1
steam entering the cut-out valve will nut pass inte the radiating

i tit-out valv ] ; through the
: lled by that cut-out valve hut will pass 1
s ¢ the trap of the yapor

other coil and then into pipe d and 1o
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regulator, which will operate in the same manner as if all the
radiating pipes weee cut inn  If both valves u are closed, steam
will be shut out of both coils.  The water of condensation that,
when the cut-out valves are closed, will form in the radiating
pipes from the steam that is trapped in ihe pipes, will leave the
pipes by the drip pipes # instead of through the trap of the
vapor regulator,

4. Vapor Regulator.—Tigz 3 is a sectional view of a
No. 425 vapor-regulating valve; such a valve (with shield -
removed) is shown in Fig, 2 as applied to the piping shown in
Fig. 1.

In Fig, 3 the parts shown are: a, valve body ; &, cap; ¢, shield
d, strainer; e, expansive diuphragn; f, setscrew; g, operating

rod ; b, cover lock ; 4, lever ping; f. lower casing : &, hinge cover;
J, diaphragm hooks; m, diaphragm plate; «, disk; o, stuffing-
hox; £, stemn g, bomnet ; », disk holder; s, valve; ¢ inside tube;
¥, outside tube; «, locknut ; =, wvalve nut; =, lever; x, fulerum
pin; ¥, shield bolt; z, dust protector; &, packing ring. The
passages I oare the condensation outlets; 2 is the vapor outle,
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“and 3 is the entrance (o the outlet chamber, The hermetically

| ealed diaphragm ¢ is about hall full of 4 Hguid that boils at
© . temperature of 1807 F, and when this is confined and sub-

jgcl:-ed to a temperature of between 200 and 2127, sufficient
snternal pressurc is crealed to cause the diaphragm 1o expand
hout § inch in thickness. The setscrew f is employed to
adjust the position of the diaphragm, so that the expansion
[m-mL e upwards and so may be utilized to actuale the aito-
matic valve. The opening 5 is the one through which the
gupply of steam from the train line enters the hesting system
anid, after passing the unseated wvalve i, goes to the cut-out
valve #, Fig. 2, by way of the opening 6. After the steam
makes a circuit of the radiatinge pipes it returns to the vapor
regulator at the connection 3.

The duty of the vapor regulator is to receive steam from
the train line at whatever pressure and corresponding tempera-
ture it may he at that point, and convert the steam inlo vapor
under atmospheric pressure at a temperature of 212° F. before
passing it into the tadiating pipes inside the car. By reason ol
the heat being radiated to warm the car, the temperature of the
radiating pipes varies from about 2127 F_ at the point where
the steam enters the inside of the car, to 2082 F. ar 210° T. al
the point where it reaches the thermostat to pass off through the
outlet of the vapor regulator in the form of condensation,
this end of the svstem being at all times open fo the atmos-
phere.  When the temperature is about 212% F. in the dia-
phragm chamher, the diaphragm ¢, Fig, 5, expunds and raises
the aperating rod g, which closes the automatic valve w throngh
the Lell-crank lever 7o and valve stem g in about half a min-
tite the temperature in the chamber around ¢ will have deopped
tn about 200° T, and the diaphragm ¢ will contract enough to
allow the automatic walve 5 to unseal and adjust itself tooa
point where it will continue indefinitely to let just enough
steat pass through tothe radiating pipes to maintain 2 constant
temperature around the diaphragn ¢,

5. Vapor Cut-Out Valve.—In Fig. 4 (a) is shown the
cut-out valve, complete, and in (#) 1s a view of the plug valve
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remowed from the valve body. In Fig. 3 {a) and (&) are
shawn sectional views of the valve, the sections being taken on
a hotizontal plane through the middle of the valve to show the
{our chambers a, b, ¢, and d and the center chamber in which
the plug valve shown in Fig. 4 (&) works, Bach of the first
four chambers is provided with two or more pipe conmections
for convenience of piping, all unused openings heing fitted with
plugs. The end of the valve containing the chambers ¢ and d
iz called the regulator end, whereas the end having the cham-
bers b and ¢ is the radiation end, or the heating-coil e, When
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the handle of the valve stands at Open, marked on the out side
of the body of the valve, Fig, 4 (o}, chamber a is connected to
chamber b and chamber ¢ is connected to chamber d, as shown
in Fig. 5 (b)), so that steamn from the antomatic valve in the
vapor regulator can pass through chambers a and & to the radi-
ating pipes, and after completing the circuit of the car it can
pass through chambers ¢ and d to the thermostal in the vapor
regulator,  When the handle of the cut-oul cocl stands at Shut,
Fig, 4 (a), the steam entering chamber a from the automatic
valve in the vapor regnlator cannot pass into the radiating
pipes, but must pass to chamber d, Fig. 5 (@), and to the outlet
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of the vapor regulator, thus maintaining the temperature of
the regulator and preventing it from freezing up during the
time steam is shut off {rom the heating coils. When the cut-
ot valve is closed, the port x in the body, Fig. 3 (), which
leads to the drip pipe &, Fig. 1 {«), and port ¢ in the plug of
the valve, Fig. 4 (¥), register, and any condensation in the
radiating pipes can escape to the atmosphere through the open-
ing thus made.

. Operation of ¥apor System.—To tum steam into
the radiating pipes of a ear, turn the handle of the wvapor
cul-out valve to the position matrked Open. In this position of
ihie handle, steam from the train line passes through the auto-
matic valve in the top of the vapor regulator, on into the car,
through one side ol the vapor cut-out valve, and into the heat-
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ing coils. After passing through the heating coils, it returns
through the other side of the vapor eut-out valve, thence down
to the thermostat in the bottom of the vapor regulator and out
tp the atmosphere through the outlet of condensation.

I'he steam and hot water of condensation coming in conlact
with the thermastatic diaphragm cause it to expand about
% inch and close the automatic valve enough to permit of just
sufficient steam passing the valve to maintain a temperature of
about 212° F. at the thermostat, The vapor regulator thus acts
az an automatic reducing valve for the heating coils by con-
trolling the admission of steamn 1o the heating pipes. .

Adfter stearn has been turned on for a short time, in heating
a cold car, the diaphragm closes the steam valve and shuts olt

steam completely. 1t then requires about half a minute for the
sla—2
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diaphragm to cool enough to open the steam valve a small
amount and admit steam again; the diaphragm finally adjusts
jtzelf to an expansion that is just sufficient to pass enogh
steam into the coils to maintain a constant temperature of
ahout 212° ¥, in the outlet chamber. Omnee the diaphragm
hecomes adjnsted to give this result, it maintuins the conditions
constant as long as there is steam on the train line, regardless
of whal the train-line steam pressure may be.

To shut sleam off Trom the heating coils, the handle of the
vapor cut-out valve is turped to position warked Shut. In this
nosition, the steam after passing the antomatic admission valve
flows direetly through the cut-out yalve without entering the
heating coils, and passcs direct to the thermostat.  Just enough
steamn flows past the automalic admission valve to maintain the
thermostat at about 212° F. In this position of the cut-out
walve, any condensation in the heating coils can escape through
thie 1-inch drip port &, Fig. 5 ( ).

Cut-out valves must never be lelt partly open. They must
either he wide open or complelely closed.

7. End Train-Pipe Valve No., 105.—An end train-pipe
walve that is used with this vapor systemn of heating, eapecially
e vestibule cars where it 1s desired to operate the valve from
the platform of the vestibule, together with the platform
operaling attachment, is shown in Fig, 6 {ay. In the figure,
A iz the end train-pipe valve, and B the platiorm upetrating
altachment by means of which the valve is operated irom thie
platform.  The train-pipe valve also may he operated by the
handle an the valve itself under the end of the ear. When
the platform handle b is tumed Lo the position marked O pen
on the indicator plate, the end {rain-pipe valve is open; when
the handle stands at Skut, the valve is closed. It iz chanped
[rom open to shut or vice versy with about a quarter turn o1
the handle, Turning the handle in the direction that a serew-
driver is turned Lo tighten a serew, closes the valve, Turning
the handle the reverse way opens the valve. When in either
open or shut position, the {rain-pipe valve iz locked in that
position by turning the handle down as shown in Fig. 6 {a).
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If the end train-pipe valve is operated from the ground by
means of ils ownl bandle, the valve will be open when its handle
points with the hose, and will be closed when the handle points
crosswise of the hose.

View (&) is a sectional view of the end train-pipe valve
showing the valve closed but the small drain port o open. This
port allows the water of condensation in the rear end ol the
train line to escape. In order to open port @ for drainage, the
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train-pipe valve must be closed and then the operating lever
}nm-'ed slightly toward the word Qpen on the indicator plate,
Fhis will move the small Lleeder valve e off of port o, This
Fm:] train-pipe valve is so consirucled that cven when the lever
15 in the closed position, steam is not prevented from passing
fromm the hose to the train line past the valve, but it is pre-
1’&}Itﬁd from passing from the train Hne into the hese. On
this account, il it iz desired to shut off steam from the rear
cars in a train, the tear train-pipe valve on the last car that is
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ta be left cut in must he closed. The dotted lines, in view (B},

plainly show the position of the valve when wide opei. :
Fig. 7 () is a scctional view of the screw-type end train-

T §

pipe valve, which is operated from the ground or the car steps
by means of an extension handle shown in view (&)

8, Steam Hose CoupleT, & view of two steam hose
couplers coupled together is given il [ig, 8 and a sectional
view of them is given in Tig. 9. This coupler is known as the
Positive Lock Stean Coupler. In the illustrations, & are brass
hiolts, one being placed in the top of each coupler head cross-

wise with the gusket. The sravily trap ¢ 15 [urnished when

§ 27 CAR HEATING 13

fuces at the bottom. This permits of the escape of condensa-
tion when the couplers are cold, at which time the gaskets have
contracted so that their faces are slightly apart. The parts 1
are the locking bolts of the coupler-locking feature, onc lack
heing on each coupler. The nipples » are made detachable so
that a nipple of the proper size for the hose to be used may be
furiished,  Also, in case the coupler head is injured but the
hase is all right, the coupler head may be changed without dis-
purhing the hose.

9. Gasket-Protection Feature.—All styles ol Nos. 302
and 303 couplers embody a feature of gasiet protection by
means of which injury to the faces of the gaskets fratn exces-
sve butting pressure is eliminated and the life of the guskel
iz therchy incremsed,

[t will he seen in
Fig. 9 that the irom
boss on the coupler
head encircles the gas-
ket and iz machined
off so that it comes
just flush with the
face of the gasket
when the gasket is cold. When the couplers are coupled, the
two iron hosses came squarely together wilth the cold gaskets
barely touching each other so the gaskets cannot be crushed.
Also, when the gaskets are cool any water in the hose can leak
past the gaskets and escape through the drainage port d, Fig. Q.

The gaskets are long and made slightly tapering toward the
ottside face. There is a rigid brass ferrule inside cach gasket
so that when the gaskets are heated and soften and expand
they can cxpand only lengthwise toward each other, which
eascs the gaskets to press tightly together and make a light
joint, The gaskets are made long enough to insure sufficient
expansion for making a tight joint.

specified, but i not furnished otherwise on account of the
tendency 1o leak steam. A drainage groove d, Fig. 9, about
1 inch wide is provided across the narrow projecting metal

10. Gasket-Retaining Feature.—The gasket-retaining
fv_ea.tu ve of the Positive-Lock steam-heat coupler, Fig, 10, con-
sists of a bushing a, a brass bolt &, and 4 brass spring d. The
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gasket-locking arrangument can he removed from the coupler
head by unserewing the retaining pushing a.  The ball,
view (c]), contains a
circular groove o, and
his 2 bruss pin 4 passe
ing through it and
projecting on each
side. The gusket f
has o groove ¢, view
(b3, cut in it, 1nto
which the bolt b fils
when the gaskel s
fe) locked in place. The

bushing « has a

i)

T, 1D

groove & cut across the inside cnd so that when the bolt b is
cither it the locked or the bpen position (he spring d will force
the brass pin i into the groove R and lock the bolt n that
position.

When the bolt b 1s in the position shown in (@), with the
cireular proove ¢ onl lop, the gasket is lncleed in pluce,  When
she holt is turned so the groove ¢ is down, the device is unlocked
and the gasket can be removed.  The holt may be turned with
4 serewdriver, or by using a heavy knife blade, a penny, or
dime, as a screwdriver. Before the holt can be turned, it must
b pushed in against the action of the spring 4, far enough so
(hat the cross-pin § is out of the groove h. The bolt locks in
hath the open and the closed position, one-half turn locking or
nnlocking as the case may be. It will he noticed n view (d}
that the end of the holt B has a
anteh B on the same side as the cir- A
cular groave ¢ When the noteh is
up, the gaskel iz locked in place;
when it is down, Lhe gasket is free
and can he pulled out.  Sometimes
when the gasket is hot it is expanded
e that it is too tight in the coupler head to be pulled out.
s it cools it shrinks and when conl enongh it can

However, o
easily he Temoved.
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The gaskets in the karge size couplers are not made long
enongh to give sufficient expansion to penmit of the gashket-
protecting fealure heing used, so the gasket is lined with a
strong brass ferrule to give it strength and to serve as a hous-
ing for a wire relaining spring, Fig. 11 (). This spring slips
into the coupler, view (a), very easily, but requires a stiff pull
with a hoole inserted under one

of the wire prongs to remove it. _:_-—E-IHHTELL% "

P :

11. Coupler Locking 72 :
Feature.— The high steam pres- ik A
aure carcied in the sfeam-heat
train Hne on. long trains, espe-
cially whete a dynamo. i3 oper-
ated in the baggage ecar with
steam from the locomolive,
malkes it desirable to have a lock-
ing device on steam-heat couplers
that -will insure. fight steam
joints. The locking arrangement
used by the Chicago Car Ileal-
ing Company is shown in Fig, 12.
In views {a) and (B) are shown
upposite  sides of the locking
device,  View (¢) shows the
Incking bolt [ removed [ram the
cotpler head, This device is s0
eonstructed that it both locks the
couplers together und takes up
loose play as the couplers become warm, The locking feature
consists of u taper-end malleable bolt I housed crosswise in the
top of the coupler head, the taper end mr, view (b}, projecting
out on top of, and wedging down on, the wing of the opposile
coupler head when the lock is in use.

The bolt [ is made to move in and out, crosswise of the
eoupler head, by tuming the lug or Iinger » which iz cast on the
handle end of the bolt, The groove of the finger » fits over,
and is guided by, the spiral circular cam o, which is cast on the
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side of the coupler head. Half {o three-quarters of a turn of
the bolt to the right causes the cam o to draw the tapered end
of the bolt into its housing, thereby unlocking the coupling,
while a like movement in the opposite direction forces the bolt
out of the locking position with the opposite coupler, therehy
locking the cotplers together.

The part p is a lever stop licld in place by the split rivet g.
This stop must be removed before the locking bolt I can be
removed from the spiral cam and the coupler head.

The spiral o the cam o is given a sharp pitch, and the move-
ment impatted to the bolt by the cam, together with the effcet

of the tapered end of the boli [ permnits of sufficient movement
of the boll J to take up all loose play of the couplers.

12, A simple locking device used on an S4 conpler is
shown in Fig, 13 (). It consists of a short U-shaped hook I,
view (b)), eme leg of which passes through the lug on the
coupler head, leaving the other end free. When two couplers
are connected, the [ree end of each hoolk is thrown over the lug
on the other coupler head. thus locking the two couplers firmly
together. The lock should not be put in place until the coupler
heads are properly conneeted.

MULTIPLE REGULATION SYSTEMS

13. Feating-Coil Arrangement.—In equipping a car
with heating coils for the vapor heating system, it is costomary
to put in sufficient radiating surface to warm the ear to the
proper temperature in the most extreme weather. To provide
2 means of varying the amount of heat fumished a car, the
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padiation is divided into a number of independently controlled
heating coils, or units. ‘The proper manipulation of these cvils
permits of any desired heat regulation heing obtained to meet
sither outside weather conditions or inside conditions for dii-
ferent parls of a car,

An example of the multiple regulation system is shown in
the general arrangement of the vapor-system pipes in a
slecping car. They consist of a long coil, on each side of the
car, rinning the full length of the car, and a short separate coil
for cach of the rooms. Fach eail is controlled by ils own cut-
out valve,

In severe weather the coils running the full length of the car
mav be used, and extra heat may be supplied to any rooi by
opening the cut-out valve for that particular coil. [n moderate
weather, any room may be heated separately by turning steatn
on the coil for that root,

For coaches and chair cars, the ceils run toe iull length of
the car, as illustrated in Tig, 1, which shows the piping arrange-
ment for a car where five pipes arc used on each side. Cmne
vapor regulator and two cut-out valves are used with the heat-
ing coils for each side. The two cut-out valves are connected
in purallel, the valve a on the leit being connected to the ontside
coil, and the cut-out valve on the right to the inside eoil. The
right cut-out valve is specially constructed to permit of drain-
age when the caris left without steam in cold weather with the
cut-out valve in the open position.

Some cars are provided with two two-pipe coils to a side.
Each of the heating coils is independent of the others and may
be operated scparately, so that the car may be heated with
either two, four, six, or eight pipes. Where more hesting sur-
fuce or closer adjustment of the heat in the car iz needed, morc
pipes are added 1o the coils.  Thas, each side of the car may
have one coil of three pipes and one coil of two pipes, as inl
Fig. 1. This arrangement calls {or one vapor regulator, and
for two cul-ont valves which are connected in parallel, Tor each
gide of the car. so thal any of the cols may b 11sed separatels
of in conncetion with any of the other coils, A muach preater
tange ui heating surlface cat therefore be ohtained, since by
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ptoper combinations two, three, four, five, six, seven, cight, or
ten pipes may be vsed at a time,

The six-pipe multiple regulation system consists o1 two coils
on a side, cach coil containing three pipes. The coils are con-

nected as in the previons system with the cut-ont valves in
patallel.

There ate two methods ol connecting two or more cut-ont
valves to a single vapor regulator; cach method producing dis-
tinctly dillerent results in the way the heat may be regulated,

Feegiudatar

Lh.t methods consist in connecting the cut-out valves in faratlel,
OF i1 Jeries,

14. Conneetion in Parallel—Cut-out valves are o
nected in parallel when it is desired fo heat several coils from
the same vapor regulstor and to have things so arranged that
any one of the coils may be heated alone or in connection with
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any one or more of the other coils. How this may be accoms
plished is shown in Figs. 14 to 17, inclusive. The fipures

show the piping arrangement for two coils that are to be oper-
ated from the same vapor regulator, The regulator s piped to
the left cut-out valve, which controls the steam supply to coil
No. 1. The right cut-out valve controls the steam supply to
coil No. 2. Tt will be noted that the pipe between the two
yalves comnects with the regulator end of cach of the cut-out
valves and that hoth heating cnils connect with the otitlets in
the radiation end ol the cut-out valves.

In Fig. 14, both valves arc closed so that the steam short-
circuits across both cut-oul valves and does not go through
either coil. In Tig. 15, the cut-out valve on the left is open 20

Fram
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that steam can feed into the heat coil No. 1, but does not heat
coil No. 2. In Fig. 16, steaniis cut off from coil Mo. 1, which 1s
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not heated, but the steam feeds inta and heats coil No. 2 An
Fig. 17, steam first flows throngh coil No, 1 and then passes
throtigh coil No, 2, heating both coils.

15, Cut-out valves are made in No, 1 style as illustrated in
Fig. 14 in connection witht coil No, 1, and in No. 2 style as illus-
trated in Fig. 14 in connection, with eqil No. 2. In the Mo, 2
style there is, as shown, a {-inch drainage hole o in the parti-

tiots on the regulator side of

the walve. This drainage
hole takes care of all the can-
densation {rom the return
pipe of No. 1 coil and from
the {eedpipe of Noo 2 coil, if
the valves are left open when
steam 15 eut off from the
train line. The drip pipe ¥
being closed, the water of
condensation drains through
1 the drainage hole d into the
pipe leading to the regulator.
] The drainage hole 4 i3 so
small, & inch, that the con-
densation returning from
coil Mo, 1, when stewm 15 on,
scals the opening with water.
Whetl a cut-out walve 15
closed, any condensation in
the coil will escape through
the 3-inch drip hole £, Fig. 14, in the Lottam of Lthe heater-cail
end of the valve, since the drip hole ¢ is opet in the closed posi-
tion of the valve.

P Jatar Ragatar

Fio. 12

16. Connection in Series—Cut-oui valves are con-
nected in series when two coils are ta be heated irom the same
regulator and it is desired to so arrange things that it only one
coil it 10 be used, the No, 1 eoil will always be that coil. Thus,
in sleeping cars or business cars this arrangement insnres that
4§ steam is used on the car, the coil extending the full length
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of the carinust be the first heated, which insures protection to
thie toilet water pipes in cold weather, The No. 2 coil is fed
gnly with the vapor thal has first passed through epil No. 1.
T fact, coil Na. 2 when cat in acts merely as an addition to the
feating-coil surface of coil No. L.

The piping arrangement of cut-out valves in series is shown

in Figs. 18, 19, and 20, Fig. 18 shows both valves closed so that
aeither coil is heated. The steam from the regulator metely
shott-circuits through the i
Wo. 1 cutout valve. The
second valve should be clased
i as lo open the drip hole e,
'The No. 2 eut-oul valve musl
he a Style 2 valve sooay 1o
have Lhe drainage hole d. It
is to be noted that the evil
No. 1 is piped from the radi-
ation eid of the valve No. 1
to the regulator end of valve
No. 2, and the pipe hetween
the walves is similarly con-
nected

Fig. 19 shows the No. 1
valve open so that No. 1 coil
is heating but No. 2 coil is
not, Hig. 20 shows hoth coils
heating, the vapor from coil
No. 1 having to pass through
¢oil No. 2 before it can re-
turn to the regulator.

Two other arrangements of the pipings ior connecting etit-
ol valves in series are show in Figs. 21 and 22,

17. Conneceiion in Parallel Series.—i combination
parallel and series arrangement iy shown in Fig. 23. The object
of this arrangement is to permil of an extra coil, No, 3, being
nsed entirely independent of coils No. 1 and No. 2, It will be
noted that vapor can be turned on or off coil No. 3 by opening
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or closing the No. 3 cut-out valve and without interfering in
any way with the other two coils. The Now 3 coil is in parallel

Rsguisbar
Fig. &3
with the Na. 1 coil, whereas Noo 2 coil is in series with
Mo, 1 coil.

OPERATION OF VATOR IHEATING SYSTEM

18, General Instructions,—7The steam-heat train line
with its hose comnections and branch pipes is situated under-
neath the cars and is exposced to the weather,  Naturally a great
deal of condensalion results. This water follows the flow of
the steam toward the rear coach, and il the end train-pipe
valve 1z open a small amonnt, the water will be discharged from
the system through the rear hose. If the end train-pips valve
iz not open, the hose will guickly Ol with waler and frecse
solid, Then, the condensation will gradually fill the train line
[rom the rear, and will freese and cause a great deal of
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damage. The only way to avoid this is for the rear-enid train.
men to lnow positively that a little steam is escaping trom the
rear hose coupling al all imes, This is the most important role
of car heating: Keep o Liftle steam escaping ot the rear hose
ab all times. The rule second in importance is:  Never cut off
steam from the train without first apening the rear-end train-
pipe valve wide and blowing out the train line thoroughly,
"The train pipe valves must all be kept open wide except the last
yalve, which must be opencd a small amonnt for the escape
of steant.

‘T'he effect of wind and sun should be taken into account by
the trainmen in regulating the hear. With a high cold wind
blowing on one side of the {rain, more heat should be used on
that side t overcome the drafts occasioned hy the wind, A
steel car will he more evenly heated if more heating surface is
nsed on the shady side than is used on the sunny side.

19, Regulation of Cut-0Out Valves. The eutout
yalves are located on the floor inside the car at some point that
iz casy of access. They are placed between the vapor regulator
and the heating coils, and so are subjected only to low, or vapar,
P'I'{"..‘iéul'f‘..-

The hesting pipes of a car are divided into several indepen-
dent coils and cach coil hag its own cut-out valve, The fune-
tion of each valve is to let vapor into, or to keep vapor ont
of, its own particular coil.

VWhen the handle of a cut-out valve is turned to the position
marked Open, steam is directed through the radiating pipes
controlled by that valee and back Lo the ontler of the vapor
regulator, thus heating that coil. When the handle i moved
to the position marked Shul, steam is prevented irom passing
into thal coil.

A cut-out valve must always be either wide open or closed
tight. It mnst gever b lelt partly open.

2(). Regulation of End Train-Pipe Valves.—DTom
Tig. 6 it will be scen that the No. 105 train-pipe valve can be
operated either by the platform handle or by the handle on the
valve itscll, Also, this istrue for the No. 104 valve. The open
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and the shut positions are indieated ior the platiorm handle.
o aperaie the valve from the ground by means of the handle
sttached to the valve itself, turn the handle inn the direction
(hat the hands of a clock turn Lo close the valve, and in the
ceverse direction to open it,  When the valve is open the handle
points with the hose, and when closed the handle poinls cross-
wise of the hose. About enc-quarter turn of the handle upens
ot closes the valve.

All train-pipe valyes must be wide open when no steam i in
the heating system,  When steam iz being used, all train-pipe
valves mist be open wide cxeept the rear {rain-pipe valve. The
cear valve must never be closed tight, but must be open enough
ti let all the water of condensation and some steam escape.

21, Cause of Train Line Freexlng Up.—The train
Line of the steam-heating system cxtends from the engine fo
the rear of the train, It is connected between cars L steam
couplers, and is provided with branch steam connections to the
heating pipes of cach ecar. The entire train line with its
hranches, cle., is caposed to the weather, Part of the steam
shat i traveling through the train line must give up its heat
{6 maintain the temperature of the train line. When Lhe steam
parts with its heat, it is changed back from the form of steam
sato that of water, and this is the water that is spoken af as
the wwater of condensation in the pipes. Now, if therc were no
outlet for this water it soon would £ill the train line and wontld
loce its heat and ireeze solid, bursting the piping. To avaid
this, provision {or the cscape of the condensation s made at
cach steam coupler, and at the end train-pipe valve, which is
left partly open to insure {ree escape at the rear end, Doth the
movement of the train and the fow of the stcam toward the
rear of the (fain huve a tendency to cause the water of con-
densation (o fow to the rear, and if the end train-line valve 15
not apen encugh for the water to escape, the train line will soon
[reeze up und cause serions roubles,

e gardinal principle of car heating, {herefore, i5 to keep
the train line free of condensation. This leads to two funda-
mental rules of cat heating which are: Rule 1. Always keep

FlE—3
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o little steam escaping from the end {rain-pipe valve. Rule 2.
Nover cut steam off from the train line without first opening
the rear train-pipe valve wide and Bowing out the train line
thoroughly.

22  Blowing Out Train Line.—To blow out the train
ling, open the end train-pipe valve wide until all water is hlown
aut ot the rear end and is followed by a good blow of steam.
The end valve should then be closed tight, and then opened just
ennugh so that all the condensation that is generated and a
little stesm will escape.

fn cold weather Lhe train line slimald be blown out every
30 to 50 miles, depending on the severity of the weather,
by opening the rear lrain-pipe valve for 1 minute. When
approaching a terminal or in any casc when the steam supply
iz to be cut off at the engine, the rear train-line valve should
hie opencd wide Tor from 3 to 4 minutes and full pressure blown
through hefore the engine is cut aff.

23 peopling and Uncoupling Steam Hose.— Steam
hose should be coupled together hy proceeding as Tollows:
Tip each coupler head upwards, place the lower edge of the
couplers together, and as the locking lugs on the sides come
together Foree the coupler heads down until they lock square.
The locks should never be put in place until the coupler heads
are properly connected.

Steam hose must never he uneoupled while steam pressure
ie on the train line, owing 1o the danger of scalding resulting
from the escaping sleam, 11 in doubt whether steam pressure
12 on the hose, kick the couplers up or tap them up with a hatn-
cqer and if sleam is on the line it will blow each time the
couplers are kicked up.

Syeam hose must always he uncoupled by hand by pulling or
hreaking the coupling straight np in the middle. Adter the
parts are uncoupled they shonld be bung up on the chain in
such a way that they will drain and not hold water, Couplers
hould never be allowed to touch the ground or to b dragged
along the ground.
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‘24, Meplacing Gaskets—The gasket found in the head
al the 5-4 stean coupler, Fig, 13 (), has a spring that, when
the zasket 1s in place, expands inlo a groove in the casting
and so holds the gasket in place.  The ends of the spring
extend inwards into the central opening of the gasket, and must
he pinched together in order Uy contract the spring enough so
the gasket can be withdrawn readily. A small bar tool called
the S-4 Gasket Remover and Lock Lifter is made as a handy
means of removing gaskets and lifting the lock honle 0111:
end has a tapered opening which allows the remover to be
slipped over the spring ends. A pull on the romover causes
the spring ends to be syueered together and the gasleet slips
out of the coupler head,  The gasket can be pushed into place
without difficulty.

Tao remove the gasket from the Positive Lock Steamn Coupler,
Fig. & proceed as follows: By means of a screwdriver, a dime,
s penny, oF a heavy knife blade, push the locking bolt b well
in until the cross-pin on the bolt is out of the groove b, Fig, 10,
and turn the holt half way around until the eross-pin F.LHFLELI
snaps into the groove b, The guskel can then be pulled out ol
the coupler head. 1 the coupler head is very hol, the gasket
miay be swelled until it 1s tight in the coupler head. However,
as the coupler cools the gasket will shrink o that when the
coupler head is cool enough the gasket will come out readily.
In replacing the gasket, place it in the coupler head with ﬂ;e
center of the groove ¢, Fig, 10, even with the center of the top
uf the coupler head.  Then, press the bolt b inand turn it a half
turn so s to lock the gasket in place,

The gasket shown in Fig. 11, used with the large-size coup-
lers, is removed by inserting a hook under one of the wire
prongs of the retaining spring and given a sharp pull. The
gasket is pushed into pusition very readily.

. 25, Traln-Line S8tecam Pressure,.— lhe steain pressure
g the train line is not the same throughout the length of the
pipe. It is highest at the engine aml lowest at the rear of the
last car. Steam is drawn out of the train line in considerable
Quanitities at cach car for the purpose of heating that car; also,
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stentn is constantly being condensed in maintaining the lemper-
ature oi the train line, consequently there iz o continuons drop
in pressure from the front ol the train to the reat, The amount
of this difference in pressure depends upon the temperature of
the weather and the length of the train. Tt may vary from
hetween 40 and 50 pounds for a six-car train in zero weather, to
100 ar 120 pounds with a train of seventesn cars.

The rule is to carey sullicienl stean) prossure al the engine 10
give at least & pounds pressure at the rear-end steam hose. I
there is a steam gauge in the rear car and it shows less than
& pounds, or, in the absence of a gauge, if opening the rear
hose does not give a good strong blow of steam, the engi-
aeer should be requested to increase the sleam pressure in the
train line.

Table T will act as a guide as to what pressure should be
carried under different conditions of weather and train length.

TABLE I
TRATN-LINF PATSSURE FOR HEATING CARS

| Woeglher 107 Fooor Weather 107 F. to
Warmer | g L1 o o

Number Cars in
Train | —

Pressure.  FPounds Pressire.  Pounds

] aill

7 ta 10 73 0

11 to 14 | 100 | 110

15 ta 17 110 | 125
|

For trains longer than 17 cars, suflicient pressure should be
furnished at the engine to give at least # potnds pressure at
the reat steam hose,  Since the conductor is responsible for the
proper heating of the {rain, enginemen should be governed by
the request of the conduclor as Lo the steam pressure required.

"[he pressures given in the table also are the maximim pros-
sures to be used in making terminal tests.

In order to insure the correct steam pressure heing carried,
the steam-heat pauge in the lacomotive must indicate correctly.
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Also, belore leaving the roundhouse the engineet must know
that the reducing valve and the stop-valve are in good working
arder, and the tender hose and gaskel in good candition.  Alsa,
4o insure that the steam line to the rear of the tender iz free
tramm ice, the stop-valve should be opened for a moment and a
rull volume of steam be allowed to blow through the tender
hise.

The reducing valve on the engine is intended to regpulate the
sfenm pressure to the car-heating apparalus, and it must not be
used to turn steam on and shut steam off the heating system.
The stop-valve is provided for turning steam on and off the
train line, Steam must not be shut ofl at the engine antil the.
crain line has been thoroughly blown out at the rear of the train,

2, Conductor’s Responsibility.—When the signal i5
seceived that the steam hose ig connected after Lhe train has
heen cotipled up, the fircman will turn on steam. Cinee on, he
st ot shut off the steam until about 2 minutes belore reach-
ing the point where the engine ts to be discomnected from the
train, except e 15 requested hy the conductor Lo do so.  Before
giving the signal to shul off steam, the conductor must lnow
that the rear train-pipe valve has been opened wide and the
{rain line thoroughly blowl out,

TFrom the moment the conductor takes his train at the ter-
sminal, he is responsible for the proper heating of the train,
Therefure, hefore giving the engineer the signal to legve the
siztion he musl satisfv himself that a complete circulation of
stenm has heen established to the rear of the truin, as will e
indicated by steam escaping through the rear hose.

The conductor is the one to say what pressures shall be
carried in the train line and he should keep informed of the
steamn-gauge Teading in the rear car, which should not he
allowed to drop below 8 pounds pressure.  Steam must not b
cut off the steam-heat system nor the steam pressure reduced
except on the conductor’s request.

27 waste of Steam.—The most ceonomical way of
heating a train is to maintuin the proper train-line pressure
from terminal to terminal. To shut steam off from the train
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line and to turn it on again several times during a trip causes
2 waste of steam.  When steam is turied off the train line, the
diaphragms in the vapor regulators become cold. I steam is
then turned on again, it will blow right through the regulator
tn the atmosphers until the diaphragm is rehieated to a temper-
aiiire of ahout 2007 F. The steam that is thus blown away
canses a much larger waste of steam than wotlld eceur if the
trajn-line pressure were maintained during the time 1t was shut
off. Desides the steam blown to the atmosphere, enough steam
mst he used to reheat the train line, reguilators, ot 1o work-
ing temperature,

24 steam-Heat Inspection Rules.— Lerminal men
and inspectors should inspect car-heating equipment in the
fallowing order: Steam couplers, end train-pipe valves, train-
fine piping and pipe covering, vapor repulators, cut-out valves,
piping of heating coils, pipe anchors, and straps,

When the hose is hung on its chain, see that it does not
hold water.

Note iT the end valves are properly located, il the lever i
the operating handle is the same length as the lever-operating
arm of the end valve, and parallel with it.

Chhseryve whether the train-line pipe drains to both ends of
the car as it should

See if he regulator is placed so that pipe connections, Hig: 2,
Letween it and the train line drain.into the {rain line; il the
drip from the regulator is placed as far away as possible from
the rails and the air-brake equipment; if the vapor regulators
are correctly adjusted and loclked.

Note whether the pipe connections ¢ and d, Fig. 2, between
the regulators and the eut-oul valves drain into the regulator;
whether the drip pipes x to the cul-out valves are enclosed in the
covering of pipe ¢ or pipe d, to prevent ireezing, and whether
the drip from these pipes clears the air-brake cquipment.

The top pipes of the heater coils should be run parallel with
the truss plank, since the camber of the car will ingure their
drainage. The bottom pipes of the coils must have sufficient
fall to insure drainage.
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See that all coils have expansion loops and that the pipes are
properly secured with adjustahle straps or other device to per-
mit of expansion movements of the pipes without the hangers
heing dragged from position.

Note whether the radiation pipes are securgly anchored so
that they will not shift endwise, and whether the anchors are
so placed as not to interfere with the expansion oi the pipes.

29, Making Up Trains.—In making up a train and get-
ting it ready for steam from the engine, alter the cars are
coupled together all steam hose should be coupled up and all
train-pipe valves opened wide.

When the engine is coupled up, the train line should he
thoroughly blown out and the rear train-pipe valve then
adjusted so that a little steam will escape through the rear
steam hose,  This hose should be hung on its chain,

20, Teating Up a Cold Train.— 1o heat up a cold train,
see that all train-pipe valves are open. When steam is first
grned on, water will blow out of the rear hose until the train-
line piping is all heated up, when steam will appear. After a
good blow of steam through the train line, the rear train-pipe
valve should he closed and then opened a little so that the con-
densation and a little steam will escape from the steam hose.

The steam gauge in the last car should indivate a pressurc of
at least 8 pounds. 10 it indicates less than 8 pounds, or, where
there is no gange, if opening the end train pipe does not rive
a good blow of steam, the engineer should be requested {o
inerease {rain-line pressure the desired amount.

When the proper train-line stemm pressure is obtained, open
the cut-out valves inside the cars, beginuing with the last car
and working toward the engine.

In steam-heat systems where steam is used in cannectian
with steam jackets on the Baker-heater pipes, the hot-water
*Ilirf‘.u[atiun can be quickened by opening the blow-off valve that
is attached to the trap, to blow out the condensation, then clos-
ing it and opening it a small amount to let out the condensation
and a little steam,
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In dining cars, business cats, and cars of that nature, a Baker
heater is sometimes used in addition to the vapor systein oi car
heating, the Baker heater heing nsed as an emergency heater at
siich tines as the car is cut off from a supply of stemn. Both
sy stems may be used at the same time if the water in the Baker-
heater system is not too hot. TF it is very hot, then if the vapor
systern is started the water in the Baler systemn will be over-
heated, which will make the safety valve blow off, This will
camse 4 loss of water out of the Baker system which may L
sufficient o stop the circulation of the water in that system.

21. Regulating Car Temperature. —The temperature
of the coaches of a train is regulated by the trainmen, who have
also the authority to handle the end train-pipe walves which
control the passage of steam from the engine Lo the rear af the
train. Ohm cars having a porter or speciul atrendant, such as
dining, buffet, café, parlor, slecping, or private cars, the tem-
perature is nsually regulated by the purler or attendant. How-
ever, they have no authority 1o handle the end train-pipe valves,
the regular trainmen being responsible for the control of these
valves,

Each car equipped with the vapor heating system has two
or more heating coils on a side, each coil of which can b sepa-
rately heated or eooled in about 1 minute. The amount ol heat
given off by any coil is practically constant and cannot be
changed. Therefore, to increase of decrease the temperature
of a car, one or mare coils are vither cut in or shut aff, depend-
ing on the result desired. When all the coils are cal in, the
maximurm heat is being supplied the car.

32, By using a lietle thought, tralnmen cin operate the
multiple regulation systems so as to give the desired car lem-
perature with a minimum use of steam and with plenty vl
ventilation, regardless of weather conditions.

In heating a steel car, the best results will he albtained Ty
supplying more heat on Lhe shady side ol the car than on the
sunny zide.

With any type of car, where there is a high wind hlowing o
onie side of the car, more heat should be supplied on the wind-
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ward side than on the opposite side, to overcome the drafts
ot that side.

[nn mild weather whete the heat front one coil is all that s
necessary, the coil on the windward or the shady side ol the car
chiould be used.

33, In cars designed Tor special use, such as sleeping cars,
eompariment cars, ete, the heating system is designed with the
sdea of giving a positive method of regulating the temperatire
of the car as a whole and oi (he various parls of the car
separately.

In a sleeping car when the passengers afe all up in the morn-
ing. if the weather is cold 4l the heater coils should be turned
on to heat the car quickly, then such coils as ure unmecessAry
may be turned off, i the weather is nol severe, cilher une ot
both of the heater coils that run the entire lemgsth of the car
may be used. If extra heat 15 required in ladies” drawing or
dressing ronms or in the fen’s smoking room, it can he turned
i without affecting the temperature of the body of the car or
without the heating of one of the rooms affecling the temper-
ature of the others,

At might, the berths must be kept conl for sleeping by SN
only such radiuling st rfuce as i3 NLUESSATY,

34. Danger of Freszing Ilealor Cloils—Steam may
he entirely turned off from the heating coils of a car by closing
all cut-out valves within the car. There will not be the least
danger of ireczing, since the coils drain prompily when the
ctenm is turned off, and the drip pipe is kept [rom {ireezing by
the heat of the steam pipe with which it is enclosed hy insulat-
ing covering, Whether steam is turned on or off the coils of
a car, the vapor regulator is in operation and consequently 1s
kept hot,

a5, sieam-Jacket System.—ln cars cyuipped with the

steam-jacket systemn in connectiun witha Baker heater, a sieafi-
idmission valve Jocated in (he slove TOO1 regulates the AmMoUne
of steam used, and consequently the temperature of the car
To raise the temperature, open the valve wider; to lower 3t
pattly close the valve. The valve must not be entirely closed in
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freezing weather, as the heating sysiem is Hable to frecze up.

When the steameadmission valve is open, steam from thi
itain line passes through the valve into a system of stean jack-
ets which surround certain parts of the water-circulation pipes
oi the Baker heating system. These jackets are situated under-
neath the car and they heat the water in Lthe circulaling pipes
oi the Baker heater, which canses the water to circulate through
the heating pipes. The steam does not come in actual contact
with the water. The condensation from the steam jackets
passes off through a steam trup underneath the car. Both Lire
and stearn may be used in very severe weather if necessary,
without injury to the Baker heating equipment.

26. Tose Leakage.—Sometimes on account of a special
drawhar-centering device being used, the end train-pipe valve
is placed a small distance away from the position where it

should he. ‘This tmay he sufficient o cause the steamn hose and

air hose to interfere enough to canse the house-coupler gaskets

to become unseated when rownding curves, and therelore to
leak steam.

37. Burst Hose.—If a steam hose bursts during ecold
weather, the train must be stopped at once and a new hose
applied, otherwise serious trouble may resull from the freezing
up of the train.

Fxtra steam hose should be carried on the englne and in the
baggage and sleeping cars for emergencies of this lcind. If one
should not be at hand, the steam hose from the rear of the Tast
car may be used, In that case, the removed hose should he
replaced at the first point where steam hose is available.

38. To Cut a Car Out.—Where a car is to be cut out
en route during cold weather, open the rear-end train-pipe
valve wide and leave it open. When the train line of the car
to be cut oul s properly blown out, closc the rear train-pipe
valve of the car ahead of the one to be cut out, ATl steam in
the train line back of this point will at onee discharge to the
atmosphere and the steam-hose coupling can he salely cut and
the car set out, I there is danger of the water system in the
car freezing up, the car should he put on an auxiliary source
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of steam heat if one is at hand, or its emergency heating system
shiotild be started if it has ong. Lf there are no means o heating
the car, then it should be drained of wll water that is in the
water svstem, by blowing the pipes out with air if possible.
After the train is connected again and the hose coupled up, the
end train-pipe valve on the car ahead should be opened wide,
allowing the steam Lo hlow back and discharge through the rear
syeam hose,  When a good strong hlow ol steam is phtained, the
year train-pipe valve should be elosed and then opened enough
for it to “bleed a Tittle sieam.

30, Changing Engines.—When approaching a terminal
where the engine is to he changed, or detached from the train,
or in any case whete steam is to be cut offl from the train line
for more than 13 minutes by closing the stop-valve in the cab,
the rear train-pipe valve must be opened wide for about 2
3 mintes before the engineer shuts off steam, This will blow
the train line clear of all condensation so that when the stop-
valve is clased the train line will quickly lose all steam and
muoistutre.

1§ the steam pressure should fail hefore the train line has
beein blown oul, then all steam couplers should be nnecotipled
and hung up on their chaing to drain.

When an engine is disconnected from a train during cold
weather, the siop-valve in the cab should be “cracked,” or
slightly open, so thal enough steam will discharge through the
tender steam hose 1o keep the hose from ireezing up.

40. Cold-Weather Precautions.—The conductar
should not forget that he is the one who is held responsible Tor
the heating of the train, and he should see that the train ercw
are alert and watchful during severe cold weather, The engi-
neer, too, shonld take extra precautions,

The engineer should keep the stop-valve “eracked” and
should Blow out the engine train line hefore coupling to the
train. 1Tc should not shul steam off the train line when run-
ning, hecause the train line will Treeze up and necessitate delay
in thawing it out. He should not shut steam off until the train
line has been thoroughly blown out,  Also, he shiomled ot oot

TL'T 42—
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his engine from the troin until he knows that there is another
engine equipped with steam heat ready to couple o,

IT]’]L‘, conductor should not permit the train to leave the fer-
minal until steam iz escaping from the end hose, and the stenm-
!:'.L';it pauge in the last car indicates a pressure of at least
& pounds,

He should instruct his trainmen (0 see that a little steam i3
continuously escaping from the rear hose throughout the trip.
LF it 75 not escaping, 1hen the train-pipe valve should he opened
and the train line blown out. The {rain line should be blown
ol 1'-?1' a mintle or two every 30 to 50 miles, depending on the
severity of the weather, When approaching a terminal or any
point where the steam is to be shil ol [rom the train ling, e
rear train-pipe valve should be opened wide Tor 2 or 3 minutes
before the signal is given to shut stcam off from the train line
In case steam should 121 hefore the train line is blosn aut, ;lli
:1011.]'.'1&.1'5 should be uncoupled and hung on theis chains to drain,

In ease of accident where the train would he without heat for
i lgngth of time sufficient for the toilet water pipes. sic, to
Ireese, 1t will Be necessary to drain the system and blow it ’n:-. t
with air pressure, .

REIPAIIR AND AIWMTUSTMENT OF REGULATOR

]1 Itepair and Adjostment Methods.—In the fol-
lowing description of the methods of repair and adjustrent
of the repulator, the parts referred Lo are identified by the
letters us shown in Tig 3. ) .

Tu:l,'l Clean Strotmer—Once a vear, al the opening oi the
heating season, the cap & of the vapor regulator should he
unsereveed, the disk holder removed, and any dust or Ei_'.:_{ll;_'.ﬁ'l;i;:
has accumulated around the strainer should he cleaned oul,

T'o Remove Disk n-—The antomatic valve of the vapor regu-

lator works against the disk # to insure the valve seating accu-
rately.  To remweve the disk, unscrew cap b ai;z-f{u:-;;:. 'li‘l:ilk
haolder v, and the disk u will be removed with the d.j_qlc-hold:;r

T Rewove he Antomatic Falve 5 —To romove the valve sl
take out the holt v and remove the shield ¢ which protecis t.hL:
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hell-crank lever @ and the valve stem [roni injury. Take out
the upper pin i and the fulerum pin «, swing the bell-crank
an Lhe lower lever pin 4 unbl 3t 15 ont of the way, unscrew the
honnet g. and lift out the stuffingbox and valve stem.

To Repack the Valve Stem—It is very umportant that the
calve stemn he properly pucked, and to avoud its heing packed by
improper parties, the stuffingbox is placed inside the regulator.

The packing rings used in the stuffingbox o must be made of
the proper composition and of exactly the right size to permit
of the honnet g being screwed into its shoulder without giving
too much friction on the valve stem g 11 this friction is too
great, the valve will operale hard so the regulator will blow 1oo
ruch steam before closing the valve.

This stuffinghox does not need to make an absolutely tight
joint, Lecause while the rerulator is working normally the
steamn pressurc to which the stullinghox is subjected is prac-
tically atmospheric pressure. 1f a little stenm or water leaks
past the packing before the automatic valve closes, it will pass
off under the shield and will do no harm, and the leale will
conse as soon as the valve closes. If un excessive amount of
leakage occurs the stem should be repacked.

To repack the stem, replace all the old packing with new
packing of the proper composition and of exactly the right
thickness 1o allow the stuffingbox to rest tight against the bon-
net g, thus locking the packing in a fixed position and piving
just the right pressure to muke the stemn steam-tight without
undue friction on the valve stem.

1§ the valve stem is properly packed, the weight of the operat-
ing rod g will open the valve slowly againgt the iriction of the
packing. I the part of the stem that works through the pack-
ing is not perfectly smooth, it shauld bLe polished untl it is
smooth;

Ta Test if Fegulater s Put Together Praperly —To deter-
tine whether the parts of the regulator are pat together prop-
erly, set the setscrew § up tight against the locknut . With the
operating rod g down tight on the diaphragm ¢, measure the
distance that some point on the valve steam p projects out patst
the bonnet . Next, raise the operating rod until the valve &
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is firmly seated on the disk n, and again measurc the dis-
tance the point on the valve stem projects. The difference
in the two measurements gives the travel oi the valve when the
setscrew is set up tight. This travel should be about 4y inch if
the regulator is properly put together,

Setting the screw f up tight 5 not the correct way fo odjust
the regulator for wse. When properly adjusted the setscrew
lacks about 4 inch of being set up tight against the locknut .

To Adjust the Regulator—To adjust the regulator, there
should be ahout 30 pounds pressure in the train line.  Slack off
on the setscrew f until stecam blows through the regulatar,
After the diaphragm is thoroughly heated, sercw up the set-
serew, a small amount at a time, just encugh to hinally stop the
steam  from blowing through the regulator. ¢ getscrew
shiould be set up asmall amount and then enough lime allowed

far the exira steam in the pipes to Blow out before the screw is
again set up a small amount. 1t muost be remembered that the
valve which is heing adjusted is an mlet valve allowing steam to
biow into the heating coils. Consequently, even when the screw
is finally set up tight enongh Lo close the valve, steam will con-
finue to blow for a few seconds until the extra steatn in the
coils has blown out. For that reason, every time the setscrew
is set up a small amount an interval of scveral geconds should
be allowed the steam to escape 50 as to make surc whether the
valve 5 has been closed,

After the setserew has fimally been adjusted, wait several
minutes and then slack off on the setserew a very litile at a
{itne and as much as it will stand without blowing. This gives
a close adjustment, which i necessary [or the hest operation
of ithe regulator,

The diaphragm and adjusting mechanism of the vapor regu-
lator are the same as are emploved with the steam trap
nsed with the combinativn stemm and hot-water systetns on
TPullman cars, and with the vertical stenm trap used with the
presstire system, so they all are adjusted by the same method.

The length of the setscrew must never be changed.  Also,
niever put anything between the setscrew and the diaphragm,
which has the effect of lengthening the setscrew,
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