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the saturated steam.
PERFORMANCE OF THE BOILER. — 

The equivalent evaporation per square 
foot of water and superheating

equation for the line as shown, which 
most nearly approximates all the points, is 
E=12.443—.319 H; where E is the equival
ent evaporation per pound; of dry coal and

the equation E =
3,221

which shows

Table 4.
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Fig. 7.—Relation Between Equivalent Pounds of 
Steam per i.h.p. Hour and Cutoff for 

Superheated Steam Locomotive.
Fig. 8.—Relation Between m.e.p. and Cutoff for 

Saturated Steam Locomotive.

H is the equivalent evaporation per square 
foot of water and superheating surface per 
hour. Tlhe area of the heating surface is 
based upon the interior surface of the fire 
box and the exterior surface of the boiler 
and superheating tubes. This equation was 
derived from all tests at all pressures and 
therefore fairly represents the average per
formance of the bailer at any pressure 
when operated under superheated steam. 
It is a noteworthy fact that this equation

G + 258.9
the relation between the equivalent eva
poration per pound of dry coal and the dry 
coal per sq. ft. of grate surface per hour 
When using superheated steam. The graphi
cal representation of this equation is shown 
in fig. 5.

PERFORMANCE OF THE SUPER- 
iheater Locomotive, assuming irregularities 
to have been eliminated.—Table IV. shows 
the performance of the locomotive when 
using superheated steam, assuming irregu
larities to have been eliminated. The re
sults in this table were obtained in ex
actly the same manner as those from the 
locomotive when using saturated steam as 
shown in .table II., and may be compared 
with them.
The Increase of Power of the Superheater 

Locomotive.
Having mow obtained the values as shown 

in tables II. and IV. for the two types of 
locomotives, the curves as shown in figs. 6 
to 9 were plotted. By the use of the equa
tions of the curves in figs. 2 and 5, the 
equivalent pounds of steam per pound of 
coal can be determined for any rate of fir
ing of either locomotive. Also, from figs. 
6 and 7, the equivalent pounds of steam per 
i. Ih. p. per hour can be determined for any 
cut off, and from the lines shown in figs. 
8 and 9 the mean effective pressure for any 
cut off can be ascertained. Now, assuming 
that the curves as shown in these figures 
fairly represent the performance of each 
locomotive, it is possible to obtain the per
formance of each locomotive at thb same 
rate of firing—that is, burning the same 
number of pounds of coal per sq. ft. of grate
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is practically the same as that obtained 
from the lower rates of firing reported 
to the Association in 1911. The equation 
for the nine points as obtained that year 
was E = 12.450 — .318 H. In the same 
manner as used in the original locomotive, 
G equals the dry coal per sq. ft. of grate 
surface per hour, 1,404 the number of sq. 
ft. of water and superheating surface, 17 
the number of isq. ft. of grate surface and 
H and E the same as before mentioned, the

area per hour. Table V. shows this com
parison of the two locomotives while burn
ing 110, 120 and 130 lbs. of coal per square 
foot of grate.

Column I. of this table shows the rate of 
firing per sq. ft. of grate per hour.

Column IL gives the steam pressure, the 
comparisons being made at -three pressures, 
namely, 200, 160 and 120.

Column III. gives the equivalent evapor
ation per pound of dry coal for the original

Table 6.

ôuberfieoter Engine lit?Dry Coal Per Ft of Grate Surface per /'tour

ôteam

Pressure

Cut-Off
/tr

Forcent
of

It rone

[quit. Lbs
of

Iteam
per

IMP per tv.

nop
Pounds
per

5q. Inch

Cut-Off
at

tfaxmivm
Efficiency

Eqwv. Lbs 
oflteampy 
/t\Pper r\r 
Of Maximum 
Efficiency

n.E.p
at

Maximum
Efficiency

Percent
Increase

trt
tf\.P

Diam of Cq! 
tn inches 

ft> q/ve
Maximum
E ffictenoq

in TO TO TIL iso XL YJT JZZZZ IX.

zoo SO9 25.2 96.9 55.0 24.2 70.0 3.97 /Ô.32
760 55.5 26. 7 9/5 570 25.2 66.7 5. 62 /a. 73
/ 20 65.95 3/./ 76.5 4-4.0 27.5 56 0 /2 22 /a. 62

surface per hour and the equivalent eva
poration per pound of dry coal, columns 
VI. and VH. in table III., were plotted 
as shown in fig. 4. There were 16 different 
tests run under superheated steam, and, as 
shown, each point represents one test. The

following formula is true: 1,404 H = 17 
17 E G

E G, or H ---------------
1,404

Substituting this v-a'lue of H in the 
equation E = 12.443 — .319 H, we obtain

locomotive, and was obtained by substitut
ing the values in col. 1 for G in the 

3,978
equation E = -------------

G + 351.9
Column IV. gives the equivalent evapor

ation per pound of dry coal for the super
heater locomotive, and -was obtained by 
substituting the values in column I for G 

3,221
in the equation E =-------------

G + 258.9
Column V. gives the equivalent pounds of 

steam per -hour for the ordinary locomotive, 
and was obtained by multiplying the values 
in colu-mn I. by those in column III. and 
then by 17.

Column VI. gives the equivalent pounds 
of steam per hour for the superheater loco
motive, and was obtained by multiplying


