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and cylinders than the saturated steam
locomotive.

60. In starting, the reverse lever should 
os in full gear to ensure oil distribution 
to the full length of the valve bushings. 
1 are must be taken that the water level 
ln the boiler is not sufficiently high to 
cause water to carry over into the super
heater.

61. The locomotive man should see that 
the water level is not carried so high 
that it will be drawn through the units 
w,th the steam, as this will result in 
faking an auxiliary boiler of the super
heater, thereby destroying the object 
aimed at in its application, but, in addi- 
t'on to this, the water carried over will 
oeposit any scale forming matter it may 
hold in suspension or solution on the in- 
Slde of the superheater units, thereby 
coating them with an insulating material 
that will prevent the free passage of the 
heat contained in the gases into the 
steam moving through the units. It is

liming up of superheater unitsthisn "uung up Ui supcnicaici Ullivo
nrough carrying the water too high or 
trough foaming that causes the super- 
eated locomotive to gradually lose its snap.
62. While there is a difference between 

arrying the water level too high and a 
oaming boiler, the results are quite the 

th u’t*16 0I,ly difference being that when 
ne boiler begins to foam one can see the 
hect at once in dry valves, reduced 

tiPeed, etc., while by carrying the water 
o high the evil effect is spread out over 
Kreater distance and through a longer 

^ ri°d of time. The bad effect is there, 
a*arever’ al,d always means more fuel 

u slower speed.
„ Jo. A superheater locomotive should 

t be moved without the required air 
^. ensure and the brakes in operative con- 
,,l'on. When water is carried over into 
f) 6, superheater, part or all of it will 
is i ’n*° steam, even after the throttle 
ijlosed. Under the above condition the 
thp0ni0**ve 's n°t under control, because 

valve chamber is filled with steam.
0 Superheater locomotives should be 
j.gvrated with a full throttle opening and 
t. ers.e lever control, as far as service 
in». lons will permit, the exceptions be- 
a «• when starting a train, when using 
dr:l.r.y small quantity of steam, and when 
CoJ^S. (See paragraph 40.) The ac- 
qu„ guying chart illustrates the point in 
cons °n an<* shows the variation in coal 
erhJ^Ption with various degrees of sup- 
I\f.at *or each of the following cut offs: 
5(we 1"Per cent, 25%, 35%, 45% and 
of y" The figures were taken from tests 
thev ar^e Pacific type locomotive, but 
hegt aPPly with equal force to all super- 
the ar locomotives. For example, take 
sUpprV,rVe *or 25% cut off at 200 deg. of 
about The coal consumption is
take lb- per indicated h.p. hour. Then 
of s the curve for 45% cut off at 200 deg. 
ab0uj.perheat. The coal consumption is 
This 13,3 lb- per indicated h.p. hour. 
°Perarearly shows why it is better to 
lever te with a full throttle and reverse 
thr0HiConl'rol rather than with a partial 
e0ce f6 and long cut offs. The differ- 
39% or the example taken is 1.3 lb., or 
chart °Xer the incorrect method. The 
high ri So shows the advantages of a 
U} redu^^66 superheat at any cut off 
uicatBaLng the coal consumption per in-

65. j. .P. hour.
the SUpt-IS advisable, in order to avoid 

inttlon °f hot gases from the Smoke 
to hep*0 il e ?team chest and cylinders,+Û otctun cues 1, anu cynnuc*o>

in» the throttle slightly open when 
?, Very „vr .ruaking stops, as by passing 
ttle cylin!ilg"t amount of steam through 

oers the front end gases cannot

be drawn into the exhaust column. The 
throttle must be completely closed just 
before coming to a full stop.

66. The firing should be light and reg
ular, to produce as high flame tempera
ture and as perfect combustion as pos
sible in the fire box. A high fire box 
temperature results in high superheat, 
which will be obtained by a small coal 
consumption. A heavy, black fire means 
low temperature, low superheat and 
coal consumption. Firemen who careful
ly follow the above outlined practice will 
save coal for the company and make their 
own work easier.

67. The locomotive man should be sure 
that the superheater damper is open 
while using steam, and closed when steam 
is shut off. This can be ascertained by 
observing the counterweight on the right- 
hand side of the smoke box attached to 
the damper. When the counter weight 
is up the damp is open, and when down 
the damper is closed. When the locomo
tive is shut off and the blower is used, 
the locomotive man should observe that 
the damper is in a closed position. If 
the damper is open with the blower on, 
the superheater tubes are apt to be burn
ed out, due to no steam circulating 
through the superheater tubes. When

bRSEPpWERindicAted’hIds coàl per

Variation in coal consumption, with varying 
superheat at different cutoffs.

jsing steam, the piston in damper cylin- 
ler should always move its entire stroke 
ind stop against its seat, in order to 
Drevent loss of cylinder lubrication past 
;he piston. A leak at this point will per- 
nit steam to escape at end of drip pipe 
ittached to damper cylinder, and should 
>e reported promptly.

68. Leaks in front end of superheater 
mits, steam pipes and exhaust column, 
ire tubes stopped up, and derangement 
>f draft appliances not only interfere 
vith the proper steaming of the locomo- 
;ive, but reduce the degree of superheat. 
Slows in cylinder and valve packing will 
:ause scoring, due to removal of oil from 
;he wearing surfaces. All leaks such as 
;hose mentioned above should be report- 
id promptly by the locomotive man, be
cause if neglected, they seriously affect 
he economical operation of the locomo- 
;ive.The Locomotive Stoker.—69. On arri
val at the locomotive the fireman should 
lee that the stoker is in operative condi- 
ion, by trying it; next, see that it is pro- 
>erly lubricated, so it will stay in work- 
ng order over the road; next, build up 
,he fire by hand and see that it is ignited 
ill over the grate surface. Don’t try to 
mild up the fire with the stoker, as the 
itoker may start a bank, and a bank with 
iome certain grades of coal causes clink- 
>rs and clinkers mean trouble. Don’t 
1 tart the stoker feeding until you have

pulled out of the yard, and then feed 
just as little coal as possible to maintain 
the desired pressure. Look into the fire 
box occasionally to see how the stoker is 
distributing the coal, it may save hot 
work with the hook later on. Shut off the 
stoker when standing in sidings or drift
ing down hill. Keep up the fire with the 
scoop. Close the slides in the deck be
fore reaching the terminal, but keep the 
stoker running, so as to empty the con
veyor trough. This will give the loco
motive house men a chance to try the 
stoker and get it in shape for the next 
trip. Inspect it on arrival and report 
any defects found. The locomotive man 
should know as much about a stoker and 
its care and operation as the fireman. 
It is as much a part of the locomotive as 
the injector or air pump, and a locomo
tive man that cannot run it is not fully 
qualified.

70. Although the stoker may make it 
possible to keep ample steam pressure at 
all times, any failure on the part of the 
locomotive man to handle the locomotive 
skillfully will result in the same increase 
in the cost of fuel and maintenance as 
when a hand fired locomotive is abused. 
When you see foreign material in the 
coal throw it out before it enters the 
conveyor.

71. Should the stoker stop operating 
on the road, don’t keep on using steam 
until the pressure runs down, but stop, 
if possible, locate the trouble, and fix it. 
If you cannot locate or repair the defect, 
give the fireman an opportunity to get 
the fire in shape so he can fire the loco
motive to the terminal by hand. Do not 
give up the train because the stoker 
failed.

General.
72. The Diaphragm and Draft Plate 

are put in to control the flow of gases 
through the flues and to distribute the 
draft over the grate surface as desired.

73. The draft plate has, however, an
other function, namely, to give direction 
to the gases in their passage from the 
flues to the stack, and in doing this, to 
aid in keeping the front end clear of cin
ders.

74. The draft plate simply serves to 
distribute the draft and to assist in keep
ing the front end clean. However, while

.the draft plate does not create draft, it 
is frequently so adjusted as to obstruct 
it, and in this way becomes a hindrance 
to the free steaming of a locomotive in
stead of a help.

75. The draft plate should always be 
set so that the opening between the plate 
and smoke arch is equal to 100% of the 
total flue area. If the front end should 
show a tendency to fill up with cinders 
when the plate is raised, change the an
gle of the plate by drawing the bottom 
farther back so it will stand nearly ver
tical. Furthermore, if the draft plate is 
too close to the front flue sheet the flow 
of the gases is so restricted as to cause 
the locomotive to be what is termed “hot 
at the door,” consequently it follows that 
carrying the draft plate as high as pos
sible not only decreases the work of the 
fireman, but also makes his work more 
comfortable. As it has been shown that 
the draft plate has but two functions, 
why change it after it has once been pro
perly adjusted?

76. All front end appliances should be 
maintained according to the blue print 
standards as furnished by the mechanical 
department, keeping them in first class 
repair and adjustment. Records should 
be kept of front-end adjustments, so that 
when the locomotive is reported not 
steaming, the foreman or man in charge


