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Report of Tests of Eleseco Type "TP"
Exhaust Steam Injector with 1-18 and
I~19 Injector Nozzles
Locomotive 3911

This report covers the tests condusted on
Iocomotive 3911 on the Eleseo Type "TP" Exhaust
Steam Injector,

The exhaust steam injector was tested with
g:igditrerent sets of tubes, designated as 1~-18 and

Tests were slso run using the Nathan Type
4609 Live Steam Injector for comparative purposes,

Summary

Ho differences were found between the fuel
savings end evaporations with the L-18 and 1~19
injector tubes. Therefore all eurves apply to either
set of tubes,

The Eleseo injector proved to be simple to
operate and reliable with a good range. Compared with
the live steam injector, it showed fuel savings, and an
increase in boiler capacity.

Fuel savings are shown by the reilowing
tabulation:

Ibs., of Eleseo Compared with Iive

Coal Fired Steam Injector
Per Hr, With
Elesco Injector Ibs. Coal Saved Per Cent Saving
~ Fer Hour ,
7000 470 6.29
8000 560 6.54
9000 680 7.02
10000 790 7.32
11000 930 7 .80
12000 1080 8.26
13000 1240 8.71
14000 1420 g.21
15000 1620 9.75
16000 1820 10.21
17000 2040 10.71
18000 2300 11,33
12000 2620 12.12

20000 3080 : 15.54
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Figure lo. 8 shows fuel savings graphically.
The following tabulation shows the evaporation

ratios and evaporations with both the Elesco and Iive
Steam Injector,.

ibs, of Ibs of VWater ibs, Water Per cent

Coal Fired Evaporated per Bvaporated Inerease
- per Hr, Ib, of Coal Per Hr, in Bvap-
* Both ' Fired oration

Injectors '

Elescoc Live Steem Elesco  Live Steam
Injector Injector Injector Imjector

7000 8,59 5,05 37730 35380 6.73
8000 5,80 4,94 42400 39520 7.29
2000 5,80 4,83 46800 45490 7.66
10000 5.11 4,72 51100 47200 8.26
11000 5,08 4,61 55220 50710 8.89
12000 4,92 4,50 56040 54000 9:.33
13000 4,83 4,39 62720 57070 10.02
14000 4,74 4,28 66560 £8920 10.75
15000 4,64 4,17 69600 62550 - 11.27
16000 4.55 4.06 72800 849860 12.07
17000 4,46 3,98 75820 67150 12.91
18000 4,37 S84 78660 69120 13.80
19000 4,27 375 81130 70870 14.48
20000 4,18 3.82 83600 72400 15.47

Fuel savings are shown graphiealiy by Figure No. 3
and evaporations and evaporation ratios are shown by Fig.
¥o. 1 in this report. .

Territory and irasins

Tesis were run in both directions beiween Iaramie and
Green RWiver, and Green River and Cgden. All tests were
made in freight service taking whetever train and tonnage
%as available. The tests therefore represent every day
perfornmance,

Laaamotivg:

Locomotive 3911 is equipped with muliiple stacks,
multiple jet exhaust nozzles, a Labyrinth front end, and
se¢opdary eir sduitted over the fire with 28-2 1/4 ineh
tubes.
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- The front end dimensions are sﬁown by the following
tabulation. :

Type Nozzle=--- - - ' - Multiple Jet
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Area Nozzle - Square inches ---—mrememccceae. - - 56.55
Nozzls %ip to Bottom of Front End = Inches =ww==-w=e 25 3/32
Nozzle Tip to Bottom of Stack Flars - Inches —~---= 15 3/4
Total Length of Stack Including Flare - Inches =-=- 57 7/8
Inside Diameter of Stack at Choke -~ Inghes =----- ——— 24 1/2 .
Inside Diamcter of Stack at Top - Inches =-e~w-e -—=- 29 1/2

The important locomotive dimensions are shown by the
following tabulation.

General Clessification «--~=e-scccmmmmranccna- o fofofod
Union Paocifie classifieatio e e e e e - CSaA
SerTigemmacmmnmc e e i - : Frelght
Starting Tractive Effort = Founds ew=e-- - : 87400
‘Weight Locomotive « Pounds e- - e GHG000 -
Weight Locomotive ard Tender lLoaded -« Pounds e=~~ee S76000
Tendsr Vater Cepacily - Gallons wv-we~sceceancsvweces 18106
Tendsr Coal Capacity = Pounds e mmmmanns 44000
Expansion of Steam =ww=-= o e = Single
Nugpber of Cylinders e«w=-- - o e o —— 4
Cylinder Diometer = Inches eweemccenmmccmmmewno oo 22 .
Cylinder Stroke = Inches ewee= - - - 82
Velve Gear —-—eveccavccnccone - et Welschaert
Valves
Diameter - Inches e e e . e i2
Full Cear Travel = Inehes e e e s - 7 1/8
L8p = Inches wememecccccammmcnermonooenmnennen-~ese 1 3/8
Isad » Tnohes ===mee= e e - 1/4
Exhaust Clearance -In0hes eeeecacmcccmcmcmnonn e 1/8
Boiler
Working Pressure = 1bs per Sq. I, =—vwsecccacncaceas 258
length Between Flue Sheets = Feet~Inohes =-=e-—wme- 280
Bumber 2 1/4 inch Dismeter Tubes =eemecmmmesacoon. 222
Number ©§ 1/2 inch Diameter Flueg -- e 80
Fizebox
Iength « Inches eew-eecwcw—awe v e e wmemmemBl3 1/16
#idth = IRChEE =w=wmecmcccme e cccmr e ———————— 108 1/4.
Grate Aroa -~ Souare Feed me—wecveomma i e o e 108,25
Mumber Argh TubeS secmemcrcrcrmcmc o c e - — 5

Gaines Wall in Pirebox

Heating Surxfaegs ~ Square Feel

Firebox and Combustion Charher —weem o coommmcmomnn- 548
ATCH TUDEE o o s e o oo St 0 e e s 50 1 5 s i e o 0 O 5 R Vi
BOIlear TUDES oo oo o o o o e b o b o s o o o IR 2064
Bailer Flu@s e s e < S W W N Al G S e O A o W s A D i T 1892

Total Evaporative Heeting Surfece =-=~——-= ——— sosl
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Superheater Heating Burface =---- i R
Total Heating Surface e=e ——mami e ————— TOSL

- Deseription of Eles¢o Type "TB" Exheust Steem Injector
The Type "TFP" Elesco Exhaust Steam Injector tested om =

Locomotive 3911 uses exhaust steam supplemented by high
pressure stean for 1ts cperation.

In case exhaust steam is not availsble as when standing
or working very low back pressures, iive steam throttled to
& low pressure is automatically supplied to the low pragsure
injector nozzles.

The change from live to exhaust or exhaust to live
operation 1s automatioslly controlled by back pressure.
Whenever the exhaust steam pressure is high enough, the
injector will automatiocslly operate on exhaust steam. ILike -
wise whenever the exhaust steam pressure is too low for
oxhaust steam operation, the 1ngector will automagtiecally
operate on live steam.

The 1ngector staebility is good primarily due to the
exhagust steam flow regulator. The regulstor is sctuated by
two bellows, one low and one high pressure. The low

‘pressure bellows is conneoted to the overflow chamber. Its

movement ie resisted by the high pressure bellows whieh is
sonnected to the high steam pressure chsmber in the injector.
If it were not for the regulstor, whenever too much exhaust

steam were condensed for the water being handled the injector

would spill, The regulator automstically throttles exhaust
steam to the secondary exhaust passage whenever conditions
gre such that throttling is necessary to maeintain stability.
The high pressure bellows automatically compensates for
veriations in boiler pressure.

: On Locomntive 8911, the injecto* is lacatad on the
bottom of the smoke box "door. 4 centrifugal pump, located
under the cab, Qumps ‘water from the tender to the injector.

Only two operaﬁing levers are required in the cab, one
for the steam valve, and one for water regulsticu. A light
is loeated in the cab whiech lights up whenever the injector

‘spills.

Operatis Ghazanteristiaa of the Elesco Type "TP"™ Exhaust
5§eam I%ieo%or‘

The injector i1s started by opening the steam valve

first to its priming position. This starts the pump and as

goon &8 it dellvers waver to the injector the stean valve
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1s opened wide and the injector is im operaticn. To shut
off the injector takes the single operation o closing
the steam valve. ‘

~ With the injector operating, in case the water valve -
ie opened too wide and the injector spills or the water = .
valve is cut too fine and the injector breaks it is only
nesessary $o readjust the water and the injeotor will
automatiocally restart.

The range of the injector is good. With I-18
nozzles end 80 degree Fahr, tank water the minimum
delivery is 428500 pounds while the meximum delivery is
103000 pounds of tank water and condemsate per hour.
With I~19 nozzles and BO degree Fahr. tank water the
minimum delivery is 48400 pounds and the maximum delivery

is 117300 pounds of tank water and condensate per houre

 An injector without s pump loses capacity as the

water level in the tank fells. With the pump there 1is

no loss of cepacity. It is due to the pump delivering
water under pressure to the injector, that the injector
will restert by merely inereasing the water valve adjuste
ment in sase the injector breaks beeeuse of cutting the
water too fine. '

Data:

All data necessary for the deternination of boller:
and injeetor performsnce were taken. Cual consumption
was determined by measurements of the ecral space at the
start of a rum, before and after taking ccal, and at the
end of a run., Tenk water consumption was determined by .
measurements of the water in the tank at the start of a
run, before and after taking water, amd at the end of &
run. All blow downs were timed in order to determine the
weight of water blown off. A continuous record was kept
of the train movemenmt. A econtinuous record was also kept
of the time the injector was operating on exhaust steam,
on 1ive steam, or shut off, A4 venturi meter was applied .
to the suction line between the pump and the tank. Thus
the rate at which tank water was being delivered %o the
injeotor was always known. - The venturi meter was of
great value during the test not omly for determining the
range but also for determining the amount of tank water
delivered to the injeetor on live steam operation.

Pertaining to the injeotor tests the following
pressures were teken, (1) boiler, (2) exhaust stand, (3)
exhaust in the injeetor, and (4) live steam nozzle. The
following temperatures were taken, (1) tank water, (2)
delivery to the boiler, and (3) exhaust steam in the
injector. :




. on the tests of the I1~18 tubes., On tests of the L-19
' fubes the cable thermometer was checked egainst & meroury

Criterion of Performance for Evaluating Heat and Fuel
: Lxheust §¥ 1
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nnlivery temperatures were taken witn & éistant ‘ X
reading ceble thermometer and also with the potentiometer

thermometer whenever the logomotive was standing and 3ha
injector operating.

All instruments were calibrated before and frequantlr
during the tests-

Of interest but not necessary for determ&ning the
performance of the injeetor, pressures were taken of th;
pump delivery, secondary exhaust, and overflow.

L. Presentation

. The date tuken during the tests end all the caleulated
results are shown in condensed form on sheets in 'this
report under the following headings:

1, General Performsnge

2. Aversge Pressures and Temperatures

3, Injeetor Performanee

4, Fuel, Water, and Evaporation

5. Evaporation and Temperature Rise Due %o Exhaust
Steam Condensed by Exhaust Steam Injeetor

6, Fuel Saved by Operation of E:haust Steam Injector

The boiler performence and fuel savings by operation
of the exhaust steam injector are shown graphieally by
three figures, namely:

Figure No, 1. Relation between Firing Rate and
Evaporation Ratio and Relstion between Firing Rate

and Evaporation., Live Steam and Elesco Exhaust Steam
Injectors. :

Pigure No. 2. Relation between Firing Rate and Boiler
Heat Absorption Rate.

e S E s e L

Figure No. 3. Relation between Fuel Fired and Fuel
Saved by the Elesco E;haust Steam Injector.

8 peration of ¥the T gam Injeotor,

If 1% were rossible to exactly duplicate runs, always
pulling the same train, running at the same speed under the
seme weather conditicns, the fuel saved by en exhaust .
steam injector sould be determined directly by making a num-
ber of runs with the live steam injector and then comparing
them with a number of runs using the exhaust steam injeetor.
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Cn this test, runs were made with the live steam
iggsetor to determine evaporations, evaporation ratios.
: the heat absorbed by ths boiler, 4& shown by Figure

No. 2 and the tebulstion on Page 2, the Elesco Ixheust
Steam Injector compared with the live steam injeetor -
shows a decided inereese in evaporations and evaporatidn
ratios. However, this data was not used directly for the
vdaterminatian of funl savings,

Puel savings were determined by making use of the =
known faet that regerdless of what device is used to féed
the boiler; a definite relation exists between the firing
rate and the boiler heat sbsarption rate. It follows
that the fuel saved by feed waler heating is due to the
faet that the boiler is reguired to supply less heat for
& given evaporation., That is, the boiler is relieved of -
furnishing the heat supplied by the feedwater heater
whieh is recovered in the exhaust steam @ondensed.

Referring to Figure Wo, 2, an example is givem of the
determination of fuel saved by ceperatiom of the exhaust

- gteam injeoctor. Figure No. 2 shows the relation between

" the firing rate and the boller heat absorption rate.

This eurve holds true regardless of what deviee is, used

to feed the boiler, On eny run the heat absorbed by the
boiler is ocaloulated and from Figure No. 2 the corres-
ponding firing rate is determined, If the live steam
injector had been used for the same run, the reguired

heat absorption is determined from the temperature rise :
due to exhaust steam and the ¢orresponding firing rate e
determined from Figure No., 2, The fuel saved for the run o
iz the difference in the firing rates multiplied by the 3
runnang time.

In this report all exhaust steam injector performances
are bascd upon data for the entire trip. 4is an example
if when working the locomotive the temperature rise due
%o exhsust steam were 100 degrees Fahr. bui due to some
of the terrifory being down grade one half of the tank
water were fed to the boller with ths injector om live
gteam operation, the net temperature rise due to exhaust
steam for the trip would be only slightly more than 50
degrees Pahr,

Sinece the territory between laramie and Ogden is up
and down grade, the fuel savings are less than would be :
obtained on & more nearly level territory. i 1

- 118 versus I~19 Injestor Tubes

Tests showed no difference between the fuel savings
and boiler performance with I-18 and I~19 tubes, 4Also .
the I~12 tubes have ample capacity to supply the boiler.




. of the hoilar is increesed.

Bﬂwsvur, rram an cperating atanﬂpointrthe le?
tubes are preferred mostly because minimum delivery g

eratures are sbout 200 while with the I~18 they are
‘as as 180 degrees Fahr. on live steam operation 'iﬁk
Iaziuun:dsztvnry

On the same operation delivery temperatures are
always higher with the I~19 tubes cdue to' & larger live
- steam nozzle,

: The Eleseo Type "TP" Exhaust Steam Injector is a
relieble boiler feeding deviee. The injector is stable ;
.~ with a good range., Compared with the live stc&n.inieato! e
substantial fuel savings are shown and the evapeeat e

Office of the Vice President
Research and Mechanieal Standards
Omaha, February 5, 1941
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. ELEsco INJECTOR WITH L-18 Tuoes

~ Seev, 28 . 249,3

G eYe AR 2531
08Ty W8 A
LT ieYe 18 - 248.4
ocT. =2 247.5
0cY, 16 250.3
oct, 18 245.4
ocr. 22 247.7
0ct, 3 249,2

- Sept, 28 248,5
0ctT, 1e2 | 244 .4
0cT. 16 245,1
oct. 18 249.4
ocr, 22 250,3
C0CT. N 241.4
; _”'q'za e 249,1
ocY, 1-2 248.4
gcr, 16 248,2
ocr, 18 247.5

= mq 22 247.7
- oot 31 245,2
“To 1 243.8
oty 17 241.4
O0cY, 18«19 246.7
ger, 17 247.4
ocr. 18819 251.1
oY, 17 244,1
0cT, 18-19 248.5

Tani
DATER
Teur,

o

RAG8ES 2828438

REARSE

5

9gugeY

a8

b

a8

Teur, RISE
DuE 10
- EXHALBY
srean OF

94.0
75.5
71,8
88.2
87.6
75,7

77.6
75.4
66,9
7.7
68,1
5650

75.5
83,1
45,8
70,3
66'05
4.4

e1.1
77,3
6344
78,7
72,9
59‘5

. 7648

7041

62,0

42,6

© 3.6

54,4
45,0

v

Biow Dowm
Pounos

Torag,

0

(|

0
2439

1616

o

2056
1509
‘7953
1627
669
1773

6168
4524
186861
9352
4826

5319

4187
189

- 1220

i11e2
8266

11371

1,3403
1.0867
i

wzsa . 3.0667
168389 2,5556

192208 3.,2167

146500 2067
183780 L 2,734

EN RIVER 58,4 MILES EASTBOUND

1,4833
11,2500
1 E ] m
141667
1.6000

330489 | 48722
sees | s
360707 | 5.4667
279783 g 44,8333

13167

A 1:2500-
GREEN RIVER  175.3 MiLES EASTBOUND

MILLIONS OF BTU'S ABe
SORBED BY EVAPORATIVE
HEATING SURFACE PER HOUR
~IF BOILER ¥ERE FED
ACTUAL  BY LIVE STEAM INJ,

. 75.41 82,01

”Q” : K : 9‘ an
73.55. 78.36
76,67 83.03
2030 ; 97.72

64,63 90,74

7753 BILES ZASTSOUND

68,77 , 73.78
72,36 77 .42
66,83 71.035
69,72 74.7%
74,40 79,04
66,45 69,63

mt-tﬁ m@a 70/ CARTER  58.4 wiLES VESTBOUND

139473 | 1.9%00

wge f  hew

CARYER mem 117,2 wILES WEBTEOUND

803 4,3972
124993 2,9000

mmmm Y0 OBDEN  175.6 wILES EZSTBOUND

“3711@37: g 6,0319
787 . AN67

66,68 71,37
608,08 73,62
64,22 67,02
64,82 - 69,03
57.29 60,75
43.40 45,03
69,76 75,05
74,25 . 19,62
67,78 71,81
70,43 75,63
72,69 77.56
64,81 68,32
75,33 80.76
81,81 87,02 )
2,77 76,69
39,29 40,86
49,43 - 51,50
50,81 53,35

57.09 59,83

'%m PER HOUR
| From Curve
ExHAUSY STEAM - LivE STEAM
| OPER.  INJECTOR OPER,
D [ :

23800
20338

 COAL RATE

PER Houm

17132

20877
16002
17461

DiFFERENCE

1340
1927
3764
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BOOLER
; ; PRESSURE
DATE PouNDS PER
1940 SGol ﬂ.mm

ELESCO INJECTOR WiITH L=19 Tusgs

2505
.DEC. 4 248.5
DECO 6 2‘690
DEC, 2 247,1
pec. 4 246.9
0EC. 6 246,2
- DEC, 2 247,3
DEC, 4 242.6
Dec. 6 244,0
0Ec. 2 248,3
DEC. 4 246,1
DECs 6 245,7
pEC, 3 251,0
DECe 5 2496
pEc, 7 244,6
pec, 3 253,9
DEC, 5 250,.8
D‘C‘g G '246.9
pec, 3 e s
DEC, 5 25062 -
DEc, 7 245,6

A
WATER
TEup,

49

S8

51
51
=N

47
47

868

28R

Yeup. RISE
Dug 10
ExHaAuUSY
Srcam OF

80,0
84,7
85,1

50.3
777
79,4

71.9
85,3
77.8

62,7
81,5
80,5

7249
86,1
84,0

46,9
57.8
40.1

57,3
7061
60:3

4213

© FUEL SAVED BY OPERATISN GF ELESCO EXHAUST STEAY INJECTOR

BLow Dowwn
POUNDS

YovaL

283

3388
6338
7228

5807
3543
4089

9478
10747
11317

376
808

9174
3405
9503

9503

\

MILLIONS OF BTU'S Adw

VATER ACY- s e SORBED BY EVAPORATIVE
UALLY Evapo= RunNiNG HEATING SURFACE PER Houm
RATEO BY BoiLEr Tiwg IF BolLER WERE FEO

Pounps ToTaL  Houms ACTUAL  BY LIVE STEAW INJ,

W

. v

OGoEN TO ECHO _

39,9 KILES EASTBOUND
85952 1,130 83,10 89,20
91136 o 1,183 84,18° 90,69
93256 ‘5,1.2333 82,40 86,83
EcHo 70 CARTER 77,3 WILES EASTSOUND
173783 . 2,08 73,01 76033
157404 . 2.4000 72,39 77,69
187993 . a.ne? 76445 82.16
CARTER 7O GREEN RIVER S8.4 MILES EASTBOUND
71314 1 amner 61413 65,34
77660 - 1.2067 67.87 73,06
80467 102000 74,59 80.07
"0GDEN TO &tta% IVER  175.6 MILES EABTEOUND
331049 i SN 72,19 76,35
326200 . 4.8500 74,08 81,19
361716 f 5.15& 77.“ 83027
GrZEn RIVER Vo CARTER 58,4 wiLEs wZsTBOUND
95910 5 15500 71430 76,02
125220 o 1,7500 78,25 84,43
111222 1.4167 85.79 92,38
CARTER TO em 11702 MILES WESTBOUND
5 Vw",' : ¥ .
142140 . 3.2000 49,15 52,23
160582 . 3,4667 51,83 54,56
120277 3,000 43,48 e
GREEN RIVER TO OGDEN  175,6 ILES WESTBOUND
242050 | 4,8000 56,30  59.91
285802 : S67 60,69 64,59
231499 4,6167 56,46 59,61

CoaL PER Hour

ExHAUSY STEAM
INJECTOR OPER,

- 17464

17632

17258

14516
14619
15471

11383
1127
14943

14293
14805
15754

14054
15986
16604

68451
9103
7068

10195
11273
10234

FroM Cumve
Live STEAm
INJECTOR OPER.

19692
20314
19550

15437
15826
1718l

12458
14530
163536

19443
16876
17534

15349
17919
21090

CoAL RATE
DIFFERENCE
POUNDS

PER HOUR

2208

2292

921
1207
1710

1075
1403
1593

1148
2071
1780

1295
1933 .
2686

7514
666
398

766

Coal Saveo
FOR TRIP

Pounos

2502
2937
2827

2471
2897

1413
1777
1912

6388
7611
9383

2007
3383
38039
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,r; / FUEL SAVED BY OPERATION OF ELESCO €XHAUST STEAY INJECTOR ; c o
; : : HILLIONS OF BTU'S AB- :
BOILER Tang Tewr. RiIsE HATER ACT=~ { ¢ g SORBED BY EVAPORATI VE CoAL PER HOuR CoaL Rave o
: :  PRESSWRE BAYER bug To . Buow Down UALLY EVARO—  RUNNING HEAT ING SURFACE PER HOWR FROM CURVE UIFFERENCE CoaL SAVED
Davg . i POUNDS PER i Tewe, ExnausY POUNDS RATED 8Y BOILER i vnlE , ' IFr BOILER WERE FED EXHAUST STEAM LIVE STEAm FOUNDS “FOR TRIP |
1940 $Q. 1. GAUGE %% Sveaw OF Torae Pounps ToraL.  HOuRs ACTUAL  BY LIVE SYEau iNJ. INJECTOR OPER, INJECTYOR (PER, PER HOUR POUNDS :
ELESCO INJECTOR wiTH L-18 TUBES :
LARAMIE TO HANNA 77,7 MILES WESTBOUND
gcr, 24 2459 52 80.9 1532 92639 1.4000 73.75 79.28 14716 16297 » 1581 2213
oce. 28 243.1 49 67.5 944 87893 1.7667 55.28 58,68 9046 10776 83 1466
Nov. 6 247.8 44 wae 1021 %603 1.8167 60.58 64,95 11245 ' 12355 1110 2007
HANNA T0 GREEN RIVER 173.9 MILES WESTBOUND S T ' .
ocr. 24 244,9 55 2 VI 2877 191068 - 3.8667 55, 36 58,10 966 10634 668 ' 2583
per. 28 | 246.3 47 67.9 4465 199042 4,3500 51,05 54,23 W15 9690 - 775 3N
 NOv. 6 248.7 45 70.2 7391 © 215063 £ a.0087 , 59,23 63.07 10910 11868 958 3806
LARAMIE TO QREEN RIVER 251.0 wILES WESTBOUND
ocv. 25 245.3 54 63,2 4409 283707 5.2667 60.25 63.73 11148 12034 66 4796
ocy. 28 245,3 48 67.8 . 5409 : 286935 6.1167 52.27 55,52 9212 10005 793 4837
Nov. 6 248,4 - 45 72.9 o412 . 314666 5,8834 59,64 63,65 11010 12013 1003 5013
GREEN RIVER Y0 BITVEE CREEK 60.3 MILES EASTBOUND
oct. 5 245.5 53 7.0 5331 : 104890 1.8000 64.68 69,34 12284 13524 1240 2232
Nov., 1 251.9 45 85,0 1160 126551 1.8167 77,66 : 83.73 15817 17687 1870 3397
Nov., 7 248,8 43 79.1 1375 122295 . 1,8167 74,46 79.84 14808 16467 1659 3014
SITTER CREEK TO MARNA 113.6 WILES EASYEOUND |
ocr. 25 249.9 56 65.1 12967 186204  3,4667 61,07 64.71 11368 - 12292 o924 3203
Mov. % 251,6 48 70.6 2320 197135 3.2000 68,40 72.80 0N 14459 1189 3808
Nov. 7 248.4 49 76,5 _ 4957 201957 3,2000 69.85 : 94,79 : 13662 14997 1335 . 4272
HANNA TO LARAMIE 77,1 wiILES EASYBOUND
ocr. 25 246.4 57 58,7 10615 116264 - 2.2500 58.71 62.02 10783 11655 g7z 1962
Nov. 1 245,9 51 84,4 1160 . 13574 1.9500 T 80,62 14997 16703 1706 3327
Nov. 7 251.5 49 83.3 3583 140700 ' 2.1000 73,69 29.41 14700 16336 163 3436
; ' GREEN RIVIR T0 LARMIIE  251.0 MILES EASTBOUND
ocr. 25 247,7 55 66.0 28913 409358 C 7.5167 61,23 65,01 11354 12371 1017 7397
Nov. % 2.5 48 78.6 4640 . 459240 6.9667 72,60 77.84 14405 15669 1464 10529
Nove 7 249,5 46 79,2 %915 464952 7.1167 S 77.45 14270 T es7 1487 10722



- o - , ' QENERAL PERFORMANCE = LOCOWOTIVE 3011

Tow wiLes € : TOTAL POUNDS Totat . PER G.M.T.M,

‘ : NOT CORRECTED ; i DURATION OF TEST ‘ OF WATER AC= PouN CORRECTED FOR HELPER ~  AVERAGE
PAYE NUMBER OF CARS Ho.OF FOR HELPER Tova. OEap RUNN ING ~ tuatLy Evap, oF COAtL FOUNDS Pounps SPEED HELPER
1940 ‘Loaps ENPTYS Stors Tons . B T.E, HOURS MINUTES HOURS MINUYES HOURS MINUTES BY BOILER FIRED WATER  CoaL #.P.H, UseD

|
i i

OGDEN TO ECHO  30.9 WILES EASTBOUND | :

R 20 94208 ' - 12008 - 1337.1 269.7 29.9 °  NotE

 ELESCO INJECTOR ®4TH L-18 Tuses

seer. 28 63 1 2 3043 121,416 1. 0 1
gcr.  1e=2 63 0 1 13100 123,690 1.8 o 0 1 4 | 83953 19070 - 1169.6 265.7 37.4 by
oces 16 65 4 2 3307 131,949 o 0 2 % 23 - 92742 20837 - w#n.2. - 27241 28.8 R
otr. 38 56 13 4 3240 129.276 1 :&1 i 12 i 19 - 92627 19033 1433.0 294.5 30.3 ey
gcy. 22 63 1 1 325 129,675 e 0 0 1 8 94265 20206 1252.7 268.5 35.2 LA
oer. 56 1 1 3000 119,700 1 8 0 0 1 8 87629 19 o 1464,1 319.0 35,2 o
ECHO TO céa‘:zn 77.3 MILES EASTBOUND |
sept. 28 63=T1 8 5 3354 o 250098 4B 1 2 3 4 192895 41os£ 854.9 181.9 25.2 NOTE ¥
act.  te2 63 0 “ 3100 239,630 3 W 0 37 2 33 168389 39700 813.6 91,8 30.2 g |
oct. 16 65968 4 e 3348 258,808 S0 9 1 . 3 13 192208 4 ' 858.2 181.5 24,0 =
06T, 18 e 13 4 3240 250,452 3 20 - G ¢ 3 19 146500 3801 1091.2  267.6 33.4 S
o i - 63 1" 4 3250 251.225 3 i6 0 32 2 44 183780 41 847.0 193.0 28,3 .3
gcy. 3N 565758 18 6 3187 246.328 3 = 1 10 2 ke 14475 33438 1035.3 239.2 33,1 . 2
} o CARTER vrg;aa&u RIVER 58.4 wILES EASTBOUND 1 .
) sept. 28 76 8 1 3591 200,714 1 ® 0 0 o 90101 153 429.6 73.0 39.4  Note 1
acr.  1=2 63 0 1 3100 181,040 1 5 0 0 i 15 78147 1 431,7 91.3 46.7 A
gev. 18 68 4 1 3383 197.567 1 23 0 0 T 23 76836 1721 388.9  87.1 42.2 e
ocr. 18 56 25 1 3480 ' 203.232 1 10 0 0 1 10 68348 1565 672.6 154.0 50,1 it
der.  ®| 63 1 1 3250 169,800 1 36 ] 0 1 36 82662 16716 435.5 88.1 36.5 -3
gcv. W 60 0 1 3300 192,720 1 15 0 9 1 15 ;47412 g 492,1 101.2 46.7 o
' OGDEN 70 GREEN RIVER '175.6 wiLEs EASTBOUND :
SeFT, 28 637176  1=8 & 3362 590,423 7 38 1 45 5 53 377204 7535 745.7 49,0 . '29.8 NOTE 1
govi 12 63 0 6 3100 544,360 6 0 1 8 4 52 330489 7% 718.8 163.8 36,0 e
0cY. 18 . 6568 4 2 3350 588.325 8 13 2 12 6 1 361786 78706 726.3 156.0 29.2 i
gct. 18 56 1325 9 3320 582,960 6 50 2 2 4 48 307475 72700 997.2 235.8 36.6 ol
gcr. 22 63 1 6 3250 570.700 6 21 0 53 5 28 360707 - 788U 748,3 163.5 32.1 G
ocy. 31 58 10 8 3182 558.748 6 7 1 54 4 43 279783 . ezzar 945,2 210.4 37.2 i
GREEN RIVER TO CARTER 5B.4 miLES WESTBOUND |
gev. 1 0 108 1 2940 171.696 18 0 0 1.8 133473 2843 777.4  165.6 29.9 - No HELPER
oey. 17 1 97 2 2700 157.680 1 - . 0 2 1 T 121315 272 769.4  173.0 35.8 »
ocy. 18-19 a4 1 2 1800 105,120 1 35 0 10 1 23 92884 2227? 883.6 211.9 41,2 .
: i CARTER TO DGDEN  117.2 @ILES WESTBOUND : | :
per. 47 1 97 9 2700 316.440 B 8 0 44 4 24 150378 32704 475.2 103.3 26.6 NO MELPER
0CT. 18«15 448342 1 3 1754 205.550 TR u 26 2 54 124993 3189'? 608,17 155,2 40.4 .
' GREEN RIVER TO 0GDEN 175.6 1iLES WESTBOUND 4 :
: osyY, 17 1 97 1 2700 474,120 8 59 e .8 6 2 271693 599 . 573.0 126.5 29,1 NO HELPER
s (&M ) 0cr. 1819 44 3uli2 1 5 1769 310,670 - 8 0 43 4 19 217877 5416 701.3 174.3 40,7 .

) : NOTE 1: 5000 CLASS HELPER OGUEN TO WAHSATCH
. NOYE 2: 3900 CLASS HELFER  OGDEN TO WAHSATCH AND EVANSTON TO GHEEN KIVER
it

z |

M



i Mc.

Cec.

Dave
1940

NUMBER OF CaAR®

Loaos

EuPTYS

ELESCO INJECTOR ¥iTH L~19 TusEs

bec, 2
bEc, 4
DEC. &

DEC,
QEC,

[~ B

pec. 2
bec, 4
ogc, 6

Dec,
bec,
DEC,

DEC,
DEC,

~ 0w

pEC,

~ 0w

ggc, 3

DEC, 55

pEC. 7

o a N

g3

62
70
5051

70
51

5051

50
2 )
23-22

50
19
2261820 -

50
19
23-22=18-20

- O

- O

1925

~N

66
24

66
24

o €N

NO, oF
SToP8

-

-~

~ O

b

B ow

Tone

2991

3170

2991
3000
3325

2991
3000

3368

2991
3000
3304

2300
3100
17¢8

2300

‘3100

173

Ton WILES

NOT CORRECYED

FOR HELPER
a.“".u'

119,341
119,700
126,483

231.204
231,900
| 256,987

174,674
175.200
196,699

525,219
526,800
580,161

134,320
181,040
104,974

26%.560
363.320
199.097

403, 880
544,360
304,070

iiniah e e S
0 “:«"4“;* \w(‘:yj?\ ek

il

. DURATI

39,9 MILES EASTEOUND

0
"
0

0
0
3

0
9
1

ON OF TESY
PEAD

0
0
0.

oo

56
59
6

%
28
8

1
1
o

773 MILES EABTBOUND

i
1
1

5
4
5

117.2 wiLES WESTBOUND

3
3

A

1
14

19
16
12

175.6 MILES EASTBOUND

8
51
9

a3
45
25

15
28
12

13
37

a8

~ ToraL POuUNDS

OF BATER ACw
TUALLY Evap.
8y BOILER

85952
91136
93256

173783
157404
187993

71314
77660
80467

331049
326200
36

99910
125220
111222

142140
160582
120277

242050
285802
231499

NOTE T: 5000 CLABS M
NOTE 2: 3900 CLaASS Hi

- 22579

16407

17051
17628
17451

70004
70753

76287 |

19067
24688
18323

31741

48425

50893

WAYER

1241.1
1522,7
1270.6

870,2
1357.5
846.5

408.3

886.5
409.1

F4E.2
1238,4
734.9

742.8
1059.5

527,.3
442,0
604.1

586.3
525.0
761.3

PER G.M,T. M,
CORRECTED FOR HELPER
FOUNDS

POUNDS
coal

236.9
310.5
235.9

183.0
297,9
‘87-0

157.8
268,6
155,0

142,0
136,4
174,5

108,9
87.4
113.4

119.9
103.7

134,5

LPER OGDEN TO WAHSATCH
LPER  OGDEN TO GAHSATCH AND EVANSTON TO GREEN RIVER

AVERAGE
SPEED
H.P.H,

33.7
32.4

28.8
32,2
28.5

44 .4
46,1
48,7

34,2
36,2
34,1

37.7
33,4
41.2

HELPER
USED

Neve 1
“ 2
.

NoTE 1
Y
i, SR, |

NOVE 1
e

» 1

Nove 1

L
e

NC HELPER
"

NO HELPER
el
"

KO HELPER




W e ol o T o

| GENERAL PERFORMANCE = LOCONOTIVE 3911 | |
: ' , & ; S e
Ton WILES | : Toral Pouros ToraL PER G.1.1.4. :
: N : NOT CORRECTED DURATION OF TEST DA OF WATER ACw PONDE CORRECTED FOR HELPER  AVERAGK
e - BumBER OF CARS No. OF FOR MELPER 2 DEAD : RUNNING TumLy Evar. oF CoaL PouUNDS PounDs SPEED
1940 Loaos  EwpTYs srors Tows G.M.T.W.  HOURS WINUTES HOURS WINUTES  HOURS MINUTES 8Y BOILER ~ FERED EATER coat W.PH,
© ELESCO INJECTOR ¥iTH L-18 Tuses i o, 1
L - ; : LARAMIE TO HANNA 77,1 miLES WESTBOUND ;
oer. 24 46 el 1736 133,846 : i) 0 1 24 926% " 692.1  129.9 55.1
ocv. 28 52 - ) 1 1620 124,902 0 0 1 46 - 87893 703.7 135.4 43,6
Nov., 6 42 1€ 1 2280 175,788 0 0 S 49 - 99603 566.6 113.1 42.4
RE RIVER 173,9 WILES WESTBOUND
oev, 24 46=30 0 5 1589 276,406 2 191068 691.3  122.1 “43.1
ocr. 28 52 e 4 1620 281,718 " 199042 706.5 133.6 41.6
Nov, 6 42-39237-35 16 5 2120 368.711 4 215063 583.3 - 112.4 42,8
oer. 24 4630 0 6 1634 410,252 26 283707 691.5 124.6 46.2
oer. 28 .o B 0 L8 1620 406,620 57 286935 705.7 134.2 | a2.2
Nov. 6 42-39-37-35 16 6 2169 544,499 5 5% 214666 577.9 -112.6 42,7
: GREEN RIVER 10 ? TTER CREEK 60.3 MILES EABTBOUND \
oet, 25 45 0 2 3000 129,900 - o P . 104890 26 579.8  128.7 33.5
Nov, 1 5753 51-18 2 3465 210,130 CEe o 0 14 1 49 126551 3083 €11.8 146.7 33.2
Nov, 7 56 15 1 3259 195,975 1 0 0 1 49 122295 . 28279 624.0 123.9 33.2
BITTER CREEK ! HANNA |, 113.6 wiLEs Easveoune
oer, 25 5047 0 4 85 380, 699 4 0 3 28 188204 494.1  108,3 32.8
Nov, 1 59 18 2 3250 369,200 <y 21 TR 197115 533.9 117.9 35.5
Nov, 7 5657 15 3 3256 369.858 3 3 3 12 201987 546,0 - 112.9 35,5
HANNA .1 MILES EASTBOUND i
ocr, 25 47 0 Vv g - 255,355 2 T R " 116264 24747 - 455.3 96.9 24.3
S 53 8 1 3250 250,575 1 0 1 57 133574 28096 533.1 1121 39,5
Nov, 7 57 15 1 3285 253,274 2 0 2 6 140700 27551 555.5 108.8 36.7
GREEN RIVER TO LARAMIE 251.0 wILES EASTBOUND 1
gey. = 455047 0 7 3256 817,154 ¢ oo 31 400358 : 501.0 109.3 33.4  No HELPER
Nov, 1 . 5753 S51=18 5 3306 8239, 905 8 17 6 58 459240 553.4 123.3 36.¢C .
Nov, 7 56=57 15 5 3263 819,107 8 59 7 7 464952 567.6 114,3 3.y »




DATE
1940

NATHAN TYPE "4000" LIVE STEAM INJECTOR

Nov.
Kov.
Nov.,

NOoV,
WOV,
Mov,

NOV.
NOv,
Hov,

NOVQ
Nov,
NOV.

Mov °
Hov,
Nov,

NOV.
Nov,

NOV.,
NOV.
‘Hov,

(] » ® H N s N

W

L8

NUXBER OF Carse

Loaps

458

4643
49

4E=A3
49

6058
52
43

S8
52
43

58
52
43

588

Euprvs

i

w

ad

Bew?
13
22

13
22

13
22

13
22

NQ . o'
Svore

ol

~ W

N

Tons

1490
1735
2350

1490
1723
2350

1490
1727
2350

3185
2900
3200

3158
2500
3200

3158
2900
3200

3185
900
3200

Ton MILES

NOT CORRECTED

FOR HELPER
G.¥. V.4,

114,879
133,769
181,185

259,111
299.705
408,665

373,990
433.474
£80.850

192,081
174,870
192,960

' 358,749
329,440
363,520

243,482
223,590
246,720

794,312
727,900
807%.200

GENERAL PERFORMANCE -~ LOCOMOTIVE 3911

w

HOURS MINUTES  HOURS MINUTES  HOURS MINUTES

DURATION OF TEST
TovaL T DEaD RunN NG

LARRYIE TO HANNA  77.1 MILES WESTBOUND

1
L

‘ .

T 0 1 1 34
&7 0 0 1 47
3 8 0 b 39

HANNA TO GREEN RIVER 173.9 #1LES WESTBOUND

“
v 4
&

28 0 35 3 53
-89 . 0 35 4 24
3 0 29 4 7

LARAMIE T2 aRE& REVER ~ 251.0 MILES WESTB0UND

&
8
&

10 L 43 5 27

54 0 43 6 11

] 0 . 39 5 46

GREEN TIVER TO BITTER CREEK  60.3 MILES EASTSOUND

2
1
2

0 0 A S
50 - 0 =y 50
17 0 14 2 3

BITTER CREEX 70 MANNMA  , 113.6 MILES EASTBOUND

4
3

3
HANKA

2
2

9
8
8

48 3 12 3 34
49 0 31 3 8
51 ] 37 3 14
0 LARAMIE  77.1 WILES EASTBOUND
8 0 0 2 2
2 e 0 2 2
g 7} 0 2 4
GREEN RIVER TO LARAMIE 251.0 wiLES EASTBOUND

24 1 48 7 36
5 0 55 4 10
6 { 15 7 21

TOTAL POUNDS
OF WATER AC~-
FUALLY Evae,
8y BOJLER

85799
98020
88983

194425
199257
214976

280224
297277
303659

127697
116441
130398

210140
198859
207562

18712
121064
126955

456549
436364
464915

wy

ToraL PER G.M,T.M,

POUNDS CORRECTED FOR HELPER AYERACE ;
oF Coal PounD3 PounDs SPEED HELPER
FIRED BATER Coatw 8, P.H, USED
20592 | 746.7 179.2 49.2 NO HELPER
25293 732.8 183, 1 43,2 ¥ -
21262 | 491, 1 117.3 46.7 .
38308 750.4 147.8 44,8 NO HELPER
38308 664.8 127.8 39.5 n
44800 526.0 109.6 42,2 "
j
' |
58900 | 749.3 157.5 46,1 NO MELPER
63601 695.8 146.7 40,6 .
66062 515.3 12,0 43,5 .
35587 64,8 185.3 31,7 NO HELPER -
27008 665,9 154.4 32,9 ‘ ’
32348 675.8 167,6 29.4 & 4
|
g
53565 585,8 149,3 31,9 NO MELPER
44977 j 603.6 136.5 34.4 "
41659 571.,0 114.6 35,1
!
29957 487.6 123.0 36.1 NO HELPER
25476 541.5 113,9 37.9 "
25996 514,6 105.4 37.3 .
119109 574.8 150,0 33.0 NO HELPER
97461 599,5 133.9 35,0 »
34.1 " 3

100003 | 578,8 124.5




_ AVERAGE PRESSURES AND TEUPERATURES

PRESSURE = POUNDS PER SQUARE INCH GAUGE | t. 8 n  p koS
S : i INJECYOR - - s S e Sregam. To CYLINDERS CEXHAUSBTY STEAMm.
DATE - VALVE EXHAUST  ExHAUSY IN  LAVE STEAm TaNK UELIVERY REGHT LEFY “BACK ENGINE FRONT

1940 . Qo;edcn CHAMBER STANDS INJECTOR NOZZLE WAYER  TO BOILER SeoE S¢0E RIGHY SIDE LEFT SiOE ENG INE

N
o~

' ELESCO INJECTOR FITH L=18 TusEs

. : _ e OBDEN TO ECHO
SeEpT. 28 - 249.3 218,3 11.4 8.2 227.9 50 224  704.7 682.8 331.3 305.7 334.2
oct. 16 247,2 213.7 10.0 7.2 225.0 7 56 210 693,2 671.9 3211 295.1 32¢.9
ocv. 18 248.4 214.4 12.3 e.1 228.8 54 a2z - - - - - ; -
oer. 2@ - 245.4 202.8 12.7 10.3 225,5 . 56 212 £95.5 €93.8 33e.8 328.7 353.7
L S 240.0  207.0 10.5 7.5 220.0 s 208 701.4 695.1 328.6 313.9 339.0
: _ | ECHO TO GARYER s
seet, 28 249,6 213.6 ‘981 8.7 229,9 60 224 . 704.6 6680,9 358.7 331.3 . 357.6
0eT. 12 L MS .2 © 13,8 8.8 227,2 S8 | 219 698, 1 681.4 343,4 318.5  338.9
sor. 18 1250,3 214,7 12.4 8.3 231.4 56 2%  697.6 674.1 349.8 320.5 9.2
ocr. 22 . 2417 206.2 13.2 9.2 227.7 54 204 701,93 697.2 . - 363.6 352.0 372.3
got, 3 249,20  212.3 12.3 y & 2295 . 205 699,3 693.1 333,2 315.0 345,2
o ' o ' | CARTER Tu GREEN RIVER : i
sept. 28 248.5  197.8 9.1 6,2 2281 58 220 © 661.0 647.2 269.6 277.4 :403.6
00T, =2 2444 179.2 9,5 6.4 224,0 54 225 666,7 660,0 300.8 2017 . 300.5
ocy, 22 250.3  207.0 %0 e  230.0 52 214 652.5 653,8 277,5 272,5 301.3
ocr., 3N 241.4 101,0 4.8 3.4 223,0 oy 216 602.6 603.2 305.8 296,2 321.0
" OGDEN 70 GREEN RIVER |
SePY. 28 249,1  211.1 1.8 8.1 229,0 S L oz, 694,2 674.0 336,0 312,0 338.9
oce. 1.2 248,4 209.3 12,5 8,3 227.9 56 | z20 691.2 676.7 - 328.8 304,3 25,7
ocr. 16 248.2 206,5 1.0 %2 - SN 8s 212 €90,6 670.2 335.6 309,1 38,4
ocr. 18 247.5 te3.2 12.2 .- 227.7 o | 220 - - - - -
ocr, 22 2477 205,4 12.0 8,9 227,7 54 208 669.8 668,0 39,0 3291 7.5
ocr. N 245,2 187.6 10,2 7.1 225.6 88 | 207 679.8 675.0 326.1 310,8 338,3
‘ (GREEN RIVER TO CARTER ! ‘
ger. i 243.8 6 SIS, 8.5 223.0 : 56 | 222 691.5 674.5 336.6 -318.1 337.5
oeY. 17 241.4 200,5 10.3 p 2 | 222,0 83 207 688.5 670,5 329,2 © 306.8 332,1
0cT., 18=19 246.7 2084 13.1 6,9 226.8 82 & . 209 - " - - |-
I : |
' | CARYE®R TO 0GDEN |
oev. 17 247 .4 216.4 1.0 8.3 228.0 . 209 688, 1 666,2 325.6 304.8 329,4
DeY. 18«19 25141 216.8 13.1 10,4 231,0 4 | 208 - - L - -
| GREEN RivER TO DGDEN ' |
oet. 17 2441 212.4 10,6 8.0 232,2 55 208 658, 3 668,8 333.0 305,9 330.9

0cY. 18«19 248,5 212,3 13.1 10.0 228.6 55 200 - - - » -

TR
SwmoxkeE
LEAVING

&7.7
657,0
654.8

679.0
656.9

664 .8
652,2
663.1

673.7
660.3

§32.8
616.7
621.2

641.3
555,0

€45.6
654.7

66e.8
637 .3

650, 1
653.2

654.8

€53,8

8 0 x
LEavinG

652.7
€40.3
632.9

657.2
€653,9

650.6
65.0
632.1

€44,2
650.3

.624,0
606,7
$593.8

622.5
562,8

644,.8
630,17
626,.8

643.8
633,1

631,6

630,35

Gases
ENTERING
2«1/4™ Tusks 5-1/2" FLUES SwOKE STACK

644.7
€37,1
634,2

€53.3
637.4

647,2
634,8
641.3

650.5
638,0

606.2
592,5
596,2
610.0
531 - 2

637.2
626.0
634,44

€43,3
615.4

633,8
€33.3

630.4

632,0




I S T T T

AVERAGE PRESSURES AND TEUPERATURES

PRESSURE — POUNDS PER SQUARE INCH GAUGE

: INJECYOR : STeEaM TO CYLINDERS ExHnavse vy
Oave VALVE EXHAUST EXHAUST IN LIVE STEAM CTANK DELIVERY RIGHY LEFY BaCK ENGINE
1940 BOCLER  CHAMBER  STANDS INJECYOR  NOZZLE FATER 7O BOSLER 840 SIDE  ROGHY SIDE LEFT
ELESCO INJECTOR vnti L=19 Tuses
OGDEN TO ECHO
bec. 2 250.5 - 12,9 G4 229.90 50 217 THEIB OATA NOT VTAKE
pec. 4 248,5 219.9 1.0 6.8 231.5 49 | 218 - DO
pEC, 6 2460 223.0 12.1 7.8 228.6 56 . 2% - 00
ECHO 70 CARTER
pec. 2 2471 - 12.7 %7 231.8 53 213 - 00
DEC, 4 246,9 202.2 11,6 703 229.4 55 225 - DO
pec, 6 248,2 199.8 12,8 8,8 228,0 52 236 - DO
 GARTER T0O GREEN Rl VER
pEC, 4 242,6  170,0 9.2 5.5 224,5 46 221 - DO
pec. 6 244,0 177.7 1.2 7.9 225,86 49 223 i - 00
e OGDEN TO GREEN RIVER
pEC. 4 245,1 198.4 10.7 6.6 228.6 51 222 - DO
pec. 6 245,7 200.9 12,1 8.3 227.7 51 231 - DO
- GREEN RIVER TO CARTER
oEc, 3 251.0 - . 87 4,9 231.6 47 226 : - DO
DEc. 5 249.6 217,5 1.7 7.2 230.0. 47 228 ‘ | =00
| CARTER TO OGDEN
fec,. 3 253,9 - 12.2 y ) 234,7 54 231 - 00
pec, 5 250.8 216.7 12,9 8.3 231.1 55 226 - D0
pEc. 7 246,9 202.7 9.4 6,3 225,3 53 236 ; - DO
BREEN RIVER TO OBOEN
pEc. 3 252,1 % 10,0 6.0 232,7 52 228 - 00
fgc. 7 . 245.6 2134 8,7 5.8 2253 51 228 . - DO

AT Sl T A Gy T

$

Stee

Y u

TEAW
FrONYT
EnG? NE

own

THESE YTRIPGEG.

e

» Q -
E $ :
SwoOoKE Box GaAsES
LEAVING LEAVING ENTERING

2-1/4" Tuegs 5-1/2" FLUES SWOKE STACK

o




~ Dave
1940

.

 }“&]

oer.
Nov,
Nov.

oer.

NGV,

Nov,

ocy.
Nov,
“"@

aB% o

.52

-1 ..:ﬁ ~ i-:: ~N - Eﬂ

~-8

PRESSURE = POUNDS PER SQUARE
BotLen
245.9

- 243.1
' i",’

244,9
246.3

245,3

3‘8.?

245,5
251,9
248,8

249,9
251.6
248.4

245.4
245.9

2515

2477
250,5
249,5

VALVE

- CHAMBER

| ELESCO INJECTOR WOTH L-18 Tuses

190,5
193.6
209.7

186.0

- 195,5

184.7

187,6

1948

192,2

212.4
219,2

‘207.8

207,5
198,4
195.0

217.1
205,2

200,8

21
206,8
200,2

\
ExHausY
STanDs

9.8
7.4
7.1

8,3 .

8,0
Bo7

8.9

7.8 4
- 8,0

9.9
10,6
1.4

10¢7
1.8
10,6

10.1
10,6
10,6

txﬂablt N
INJECTOR

8.3
‘.6

5.1

5.9
3,9
5.0

6.8

4.1
5.0

6.9
7.4

Tah

7.‘

6.9
7.6

8,0
818
790

7.2
7.6
7.3

INCH  GAUGE
INJECTOR
LIVE STEAM
NOZZLE i

226. 0
216.2

- 228,5

224.4
226,1
228,9

225.0
223,6
228.8

225,5

232,9
228.6

229,8

231.8

22 .1

226,4
224.8

2R.8

227.6
230,2
230,.1

_ Reont - Lert Back ENGINE FRONT LEAviNng LEavING ENTERING
LER  SeoE Sioe RIGHT SI0E  LEFT S4DE . ENGINE 2-1/4" fupgs . 5=1/2™ FLuEs SMOKE STACK
IE TO HANNA ’ L
688.0  691.2 1.6 332.0 360.8 650.0 645.0 = 627.0
654.0  653.1 276.1 28,7 WS WY .612.6 5814
695.7 687.3 26,1  274.3  308.8 643.7 6547  615,3
10 GREEN RIVER
76,7 6742 317,5 305.6 33,8 6360 640,6 614.0
662.2 658.8 286.7 280.4  310.% 623.6 621,2 591,9
6018 673.8 314.6 297.1 329.2  635.2 641,4 606.9
70 GREEN RIVER |
681.2 681.0 331.2 317.3 642.2 ' 642,6 619.8
) . 8504 3568 283,0  276,3 619,5 618,2 . 588,2
M6 686.1 678,3 308.86 2900 637,7 645,5  609,5
IVER Y0 BITTER CREEK
9 86,0 580.6 e 3;3.4 " ew7 . en.2 618,9
 706.0 696.6 330.0 310,6 338,2 656 ,6 6512 636,4
691.9  682.5 6.5  328,7 326.7 = 646.4 51,4 624.4
TIER CREEK TO MANNA
220 675.0 . - 674.7 " 307,8 304,5 327.1 625.3 624,3 604,2
2 £61.9 678.6 316.4 2874 330.8 639.8 639,8 624.4
684.,7 675.3 323.4 300,9 3379 46,0 651,4 622,7
57 215 . 668,3 667.1  304,0 302.1 32%.4 . 6274 624,86 602,3
51 217 679,5 674.3 321,4 310.5 3‘:}.9 51,7 642,9 625,8
49 TS T P | 668.6 309,1 - 291,0 3281 671.6 666,1 640,1
iR LT : 7 4 =
£ RIVER 10 LARAMIE oo
s | e . ere 674.7 15,8 298,9 324,6 629.7 626,5 607,7
‘ﬁa

SSURES < AND TEUPERA TURES

“s

¥ s gy

A R B e e S 8 :
EXHAUSBT STEAM SMoKkeE Box GaBES

STEAU TO CYLINDERS

I as  em? 675.0 N0 A4 3T 6540 656,2 628,8




PRESSURE ~ POUNDS PER SQUARE INCH GAUGE

EXHAUST I

LivE mm

mmrm *4000" LIVE STEAM INJECTOR

(hn‘&‘ﬂ‘ ‘
ggsg

‘a_&h.

e w

oW

Rignr
SocE

TTER CREEK TO HANNA

-00 - 656,7
«00 = 6705

| HANNA TO LARAMIE

=00 617.0
i - ‘DQ - 620 .4

o Wi e T TVM2
B R 3

F wwos . es,6
Cm DO - 660.2

. = D0 = 700,9

RIVER T0 LARAWIE

. AVERAGE mm AND TEMPERA TURES

E

~ BTEAR TO CYLINGERS

LEFT
SipE

709.2
6870
727.4

693,4

 677.5
< 730,9

698, 9
691.8
729.8

710.7
692.5
703.3

841.1
660.5
666,71

606.0

593,.6

701,9

664.6
644,3
691.7

EXHAUST

A

Bacx ENGINE

344,2
316.0
317.0

345.9 §

299,3
329,1

345.3
306.9

325.3

2%.3
204,9
320.2

264.0
274,3
323' 4

324.1%
290.7
327.3

RIGHT SICE LEPT 5108 ENGINE

322,5

294.0

304,0

324,1

286,7.

3 20 ..‘3

323.5
290,0
315.1

304,23
280,90

391

275.7
271.5
302,8

249 .0
251,0
310.6

283,86
266,3
R R P |

i

She iSRSt sy

<
i

"tl‘;

s
SMWOKE
LEAVING

- 653,2

535'.0
666.4

646,4
619,1
680.0

€50.9
626,3

. 853,4

627.5

666,7

642.3
619,9
631,1

611,0
618,3
645,6

643,1
620 ,8

650,6

B ox

Leaving

661,7
638,0

681,0

 649,1
628,3

687,9

653.5
632,7
685,8

653,9

627 .5
665,8

36,3
619.7
6372

601,4 .

614,6
652.5

638,4
619.5
652,3

- il -

GASES
] ENTERING
2+1/4% Tuses S-1/2" FLUES SMOKE STACK

540,8
614,0
6454

626.6
596.7
657,1

631.6
604.6

641.8
607.9
647,5

618,4
$97.3
612,2

581.4
564,9
628,5

622,6
595,1.
£29,0




e -ww_"\miﬁ%',z ) Ve ;_»%rl!:r‘-x_,,e\ s et e
| == WATER — EVAPORATION iy % -t =
e ; L ; _ MILLIONS OF BTU®S
~ TovaL POUNDS WATES ; POUNDS OF WATER EVAPORAYED ACTUALLY ABBORSED
Sl , ey CONDENSATE FROM Ex— | EVAPORATED BY HOILER : PER FOUND OF COAL FIRED - Pounps OF CoAL  BY EVAPORATIVE HEAT~
DATE  TovAL TANK WATER  HAUST STgam INJECTOR  BLow Down \  Tovai Pounps ADJUSTED FOR  RUNNING TIME  FIRED PER HOUR OF ING SURFACE PER HOUR
. ~ Pounos PounDs : PoOUNDS Actual  BLow OF COAL FIRED ~  ACTUAL BLow Down Hours  RUNNING TiwE ~ ACTUAL OF RUNNING TIME

:moo INJECTOR WiTH L=18 TuBEs

s : : - ~ 0GDEN T ECHO ‘ < ,
- seer. 28 - gezz 7996 0 94208 19002 -~ 4.96 4,96 Bas - © T . 75,41
e M B SRR o : 5811 3 ) 83953 19070 - 4.40 4,40 1,0667 ; 17878 ) 85,98
gev, 16 = BWH 6167 0 92742 20037 - 4,45 4,45 1.3833 15063 : . 73,55
ocy. 18 87467 7599 2439 92627 19033 4.87 4,90 1.3167 14455 76,67
. loce, 2 88340 ‘ 7547 1616 94265 20206 4,67 - 4,68 1.1333 - 17829 90.30
- bev. 31 81600 6029 0 87629 e 19008 4.59 4,59 SR L | 16849 84,88
i ' _ . ECHO YO CARTER _ |
seet, 28 183190 13617 4112 192895 S aw082 4,70 4.72 13386 L eRTY
oeT. 12 159623 11782 3016 168389 s R 4,26 15535 72.36
“oey. 16 90662 12454 10908 192208 40655 4,73 4,80 12639 T
Dov, 1B 141180 10606 5286 146500 38076 3,85 3.89 16410 L 69,72
ocy, 2 = M 11549 2521 . 183780 41888 4,39 4,40 15325 74,40
gey. 1, © 140507 : e 3546 144735 : 33438 4,33 4,36 13648 66,45
i = i : ' j i CARTER 7O GREEN RIVER ' ‘
seer. 28 es72 = 6437 2056 20101 15304 5,89 5,92 10318 . 66,68
oev. 12 73552 6103 1508 78147 16526 4,73 4.75 13221 . 68,08
oev. 16 : 80955 3834 7953 76836 17212 = 4,46 4,59 12443 S ee.RR
gev, W@ . . 65405 : 4570 - 1627 68348 15652 4.37 4,39 13416 i 64,82
ocv. 22 78120 5231 o 689 82662, 8 16716 4,95 4.96 10448 57,29
o e 47128 » 2064 V773 47419 479%¢ 9750 4.84 4,91 7800 43,40
: ' ¥ _ ' o A | 0BDEN TO GREEN RIVER : 7
Seer, 26 w2 28250 6168 3772084 ‘ 75358 . 5,00 5.03 12794 69,76
oev, =2 . anay 23696 4524 330489 75296 4,39 . 4,40 15454 74.25
Oct, 16 , 358192 22455 18861 361766 76704 4.60 4.66 13154 67.78
Osy. 18 Foa%2 ; 22775 9352 307475 72701 4,23 4,26 15146 70.43
ocy. 22 341212 ~ 24321 4826 360707 78610 4.58 4,59 14416 72,69
et 3 peslls 15867 5319 279783 m , 62283 449 4,52 12886 i 64,81
e : b ~ GREFN RIVER 10 CARTER
T - 9688 ey 133473 28439 4,69 4,73 14584 _ 75.33
oer. 17 113680 7624 : 189 121315 i . 27280 4.44 4,45 2 16€88 81,81
oct, 18-19 -88632 B4R 1220 92884 ' 22270 4,17 4.19 15720 : 72.77
: ; CARTER TO OGDENW : : i
oer, V7 154082 6678 182 150778 32704 4.60 4.70 7437 39.2¢
ocy, 18-19 128615 4644 8266 124993 31893 3,92 4.00 10998 49,43
fra j i B ‘ : GREEN RIVER TO DGODEN : ;
e W1 268562 14502 1IN 271693 274916 50984 . 4.53 4.58 < 9944 - 50,81
Qer. 18-19 217247 , 1016 9486 217677 220634 54163 4,02 4,07 12547 57.09




. Dave
1940

ELESCO INJECTOR WiTH L=19 TusEs

Dec.
Dec,
g 0!0._

e‘t.
DEc.
bec.

DEC.

pEC,

Dgc.

dec,

: D(C,
DEC,
DEC,

Dec.
DEe,
; Dtc;;

B T o

~ O

o

i

Yoral TaNK WATER

POUNDS

79940
84680
86055

168604

152132
181287

72005
75207
76580

320839
312019
345922

93542
116280
102660

144475
155095
124572

238017
271375
227232

CONDENSATE FROM Exe .
HAUST SYACK INJECTOR

- PouNDS

6295
7022
7201

8277
11610
13934

5116
6296
5976

19668
24928
27

6746
9748
8562

£83¢9
8892
5208

13585
18640
13770

BLow Down /-
POUNDS

283
566

3388
6338
7228

5807
3843
4089

9478
10747
11317

378
808

o174
3405
9503

9552
4213
9503

FUEL == WATER «— EVAPORATION

TovAL POUNDS HATER

EVAPORATED BY BOILER -
ADJUSTED FOR
~ AcTuaL  BLow Down -

85952
91136
93256

173783

157408
187993

71314

77660

80467

331049

326200
361716

99910
125220
111222

142140
160562
120277

242050
285802
231499

e i

E
. 125427

11;1222

.
|
3

- 144837

161510

j;24a847
286937
- 234210

ToTAL POUNDS
oF Coal FiIrgp

DGDEN TO ECHO

16407
18584
17318

ECHO TO CARTER

36546
34541
41518

CARTER T0 GREEN RIVER

17051
17628
17451

OGDEN TO GREEN RIVER

70004
70753
76287

GREEN RIVER T0.CARYER

19067
24688
18323

CARTER 70 DGDEN

29358
31741
22570

GREEN RIVER TO OGDEN

48425
56429
40893

- POUNDS OF WATER EVAPORATED
~ PER POUND OF CoAL FiRED

Actual

.24

4,90

5,38

‘g 76
4.56
4,53

4.18
4.41
4,61

4,73
4,61
4,74

5.24
5.07
6,07

4.84
5.06

5.33

ADJUSTED FOR
BLow Down

5,24
4.9
5,38

4,78
4.60
4,57

4,27
4,46
4.67

4,77
4,65
4,78

5.285
5.08
€.07

4,93
5.09
5'45

5.06
S.08
5,73

RuNNiInNG TOME
HOURS

1.1333
1.1833
1.2333

2.6833
2,4000
2,767

1,3167
1.2667
1.2000

5.1333
4,8500
5.1500

1,5500
1.7500
1.4167

|

|
3,2500
3.4667
30”00

|

|
: 4.a§00
5.2967
4.6167

i

i
i

!
|

POUNDS OF COAL -
FIRED PER. HOUR OF
BUNNING TIME -~ ACTUAL

15705

13620
14392
15283

12950
13916
14543

13637
4588
14813

12301
14107
12934

9033
2156
7053

10089
10817

@ 13 -

HILLOONS OF HTU°S
ACTUALLY ABSORBED
BY EVAPORATIVE HEAT-—
ING SURFACE PER HOUR
OF RUNNING TOIME j

83,10
84,18
82,40

73.01
72.39
76.45

61.13
67,87
74,59

72,19
74,08
77.44

71,30
78,25
85.79

49,15
51.83
43,48

56,30
60.69
56.46




bate
1940

ELESCO INJECTOR ¥iTH L-18 TusEs

ocr.
aev.,
m'

o

0cT.

ocr.
oev,
NOV,

oer,
Nov,
Nov.

ocr.
Nov.
Nov,

e,
MoV,
Hov,.

NOV,
ROV,

24
28
6

a3

N

b

~§

~ -3

w -

TotaL Tank WATER

PouNDS

8307
93175

183732
190249
207969

270967

- 27319

309144

102505
119732
114725

188947
186397
192340

119820
124392
133212

341272
430521
440277

boumnt FROM E‘x-
HAUST STEAm INJECYOR
PounDs

6936
£767

10213
13258
14485

17149
19025
21934

7716
9979
B945

12224
13038
14574

7059
10342
11073

26099
33359
34590

BLow Dowwm
POUNDS

1532
944
1021

2877

7391

4409
5409
842

5331
9160
1375

12967
2320
4957

10615

1160
3583

28913

9915

ToTAL POUNDS WATVER

EVAPORATED BY COILER

3 ~ ADJUSTED FOR
ACTUAL  Bi.OW DowN

92639
87893
99603

191068

199042
215063

283707
286935

314666

104890

128551
- 122295

188204

187115

201957

116264

133574

140700

459240

FUEL e WBATER o« EVAPORATION

ToTaL POUNDS
oF CoaL Firgd: -

LARAMIE TO HANNA

93030 17339

B8M3 . 1s9m

998N 19873
HANNA TO GREEN RIVER

191825 33740

200247 37651

217035 . 41426

. LARMMIE TO GREEN RIVER

284855 ; 51129

288390 . 54562
316906 61299

GREEN RIVER TO @IVTER CREEK

;o

106263 23284

128851 30836
122657 24279

| BITTER CREEK TO HANNA
191668 41247
197735 43365
203242 41754

| HAMNA TO LARAMIE
119096 24747
133868 . 26096
141622 27551

=
&

GREEN RIVER TO LARAWIE

417027 - 89278

| 460454 102297
- 467521 93584
_§

. ACTUAL

5.66
5,29
5.1

5,99
5,26
5.13

4,50
4,17
5.04

4,56
4,55

4,70
4,75
5. 11

4,59
4,49
4,97

'~ POUNDS OF WATER EVAPORATED
_PER POUND OF COAL FIRED

ADJUSTED FOR

. BLOw Dowwm

5.69
5.32
5.24

5,57
5,29
5.17

4,56
4.18
5.05

4,65

4,56

4.87

4,67
4,50
5.00

\
\
i
1
|
1
|
|

HOURS |

1.4000
1,7667
1.8167

3,8667

4, ‘

!

{
\
5,266

6,116
Se

1.80
1°°‘8,

1.8167

|
.%
3‘466?
3,2000

3,2000

s

2.2500
1. "
2.1000

2 i

|
{

o
7.5167
6,9667
7.1167

|

4, mi

;  PounDs OF Coat
Running TIME  FIRED PER HOUR OF
RUNNING TIME = ACTUAL

12421

9572
10939

8726

8655

10187

9708

10419

12938
16974
13364

11898
13552

13048 -

10959
14408
13120

11877
14684
13150

- 14 w -

#HaLLIONS oF BTU'S
ACTUALLY ABSORBED

BY [VAPORATIVE HEAT=
1NG SURFACE PER HOUR

OF RunNing TiwE

73.75
55,28
60.58

55.36
51.05
5¢.23

60,25
52,27
59.64

64,68
74,46

61.07
- 68,40
69, 5

58.71
74.79
73.69

61.23
72,60
72,16




-
N : : :  FUEL == WATER «= EVAPORATION t | -8
~ ; = - % : MILLIONS OF BTU'S
ToTaL POUNDS BATER .- POUNDS OF WATER EVAPORATED | _ : ACTUALLY AESORBED
CONDENSATE FROM EXe EVAPORATED BY BOILER PER POUND OF COAL FIRED PounDs OF CoaL oY EVAPORATIVE HEAT=
Dave TovaL Tank WATER  HAUST STgaw INJECTOR BLow ODown i ADJUSTED FOR ToraL Pounos o ADJUSTED FOR RUNNING TOME  FIRED PER HOUR OF ING SURFACE PER HOUR
W o O POUNDS : PouNDS POUNDS  ACTUAL  BLOW DoWN  OF COAL FIRED AcTuaL BLow Down HouRrs RUNNING TOME — ACTUAL OF RUNNING TINE
 NATHAN TyPE “4000" LOVE STEAM INJECYOR ' A :
‘ : ~ LARAMIE TO HANNA |
wov. 2 92565 0 676 sy 67896 202 4.7 A8 105667 13144 64,45
Nov, 4 102675 / 0 4655 98020 99449 25293 3.68 3,93 1,7833 14183 : 65,61
Nov. 8 92690 N 3707 88983 90114 21262 409 4,24 1.6500 12886 63.53
_ WANMA TO GREEN RIVER |
Nov, 2 207957 0 13532 194425 198500 38308 5.08 5.18 3.8833 9865 i 58.91
NOov. 4 201567 0 9310 199257 202147 38308 5.20 5.28 4.4000 8706 - 53,30
Nov, 8 222390 0 7414 214976 217280 44800 4.680 4,885 . 4,1167 10883 S 61.56
" LARAMIE TO GREEN RIVER
Nov, 2 300522 0 20298 280224 286486 58900 4,76 4.86 5.4500 10806 60,50
Nov. 4 311242 0 13965 297277 301596 63601 4,67 4.74 6.1833 10286 56.85
Nov. 8 315080 : 0 11129 303059 307394 66062 4.60 4.65 5.7667 11456 62,13
¢ i :
GREEN RIVER T0 BiTTER CREEK
‘Nov. 3 129380 0 1683 127607 128218 35587 © 3459 3.60 1.9000 | 18730 79,10
Nov, 5 112043 0 4398 107645 109015 27008 3.99 4.04 1.8333 14732 9,18
Nov. 9 130398 0 7267 123131 125390 - 32348 3.81 3.88 2.0500 | 15779 70.81
BITTER CREEK TO HANNA [
 Nov, 3 210140 0 1683 208457 208977 - 365 - @ . 3.90 ' 3,5667 15018 68,78
Nov. S 203257 0 4398 198859 200214 j 44977 4.42 4.45 3.3000 13629 70,96
wov, 9 207562 0 7267 200295 202556 41650 4.81 4,86 3,2333 12884 73.85
HANNA T0 LARAWIE |
Nov, 3 120395 0 1683 1nenz 119235 29957 3.96 3,98 2,1333 . 14043 65.50
Nov, S 125462 0 4398 121064 122434 25476 4,75 4,81 2.0333 12529 70,14
Nov, 9 126955 0 7267 1196688 121988 25996 4,60 4,60 2,0667 12579 68,28
~ GREEN RIVER TO LARAIE
Nov., 3 459915 0 5049 454866 456430 119109 3.82 3.83 7.6000 15672 70.44
- L Nov, 5 . 440762 0 13194 427568 431663 97461 4,39 4,43 7.1667 13599 : 70.27
Nov, 9 464915 0

21801 443114 449904 ' 100003 4,43 4,50 7.3500 13606  71.44

\\_/




EXHAUST STEAM INJECTOR PERFORMANCE & w 16 -
, STEAM USED
CLESCO INJECTOR : Yank BWATER DELIVERED TO BOILER : Sl TINET S0 LIVE STEAM BY PusP ON 5
Tine ON By ELESCO INJECTOR By RiGHY . TERPERATRE USED ON Exe LIVE & Ex- CONDENSATE NET TEMPERATURE
ExMAUST LIvVE Exuausy LivE LivE - DEGREES F - HAUSY STEAM HAUST STEAM CONDENSATE  YOTAL BATER REYU AN =% OF _RISE DE TO Ex=
Dave - SYEAM STEAY SYEAM SYEAm STEAM TovaL Ruwwing TINE TANK = DELIVERY.  OPERATI ON OPERATION RETU RN FED 7O BOILER  TOTAL WATER HAUST STEAM »
1940 OPERATION  OPERATION. OPERATION . OPERATION - INJECTOR - @z HOums  ~  BATER. 10 BOYLER. POUNDS ~§ POUNDS = P POUNDS =X POUNDB = W2+ X  FED 70 BOMLER DEGREES Flw RE - F 7 il
ELESCO INJECTOR WiITH L-18 TusEs :
g OGDEN TO ECHO.
seer. 28 99305 08615 80688 5524 0 86212 1.3403 58 228 5408 399 - 7996 94208 8.49 : 94.0
0cT. le L4167 2777 67882 10260 1741 78142 1.0667 . 220 5212 . 379 5811 83953 o 6.9 ; .95
ocy. 16 1.1931 205005 82815 3760 0 86575 1.3833 56 210 - 64 467 6167 9z742 6.65 71.8
0cr. 18 - 95833 .09334 76338 M 5833 87467 163167 54 222 5235 408 7599 95066 7,99 88.2
96y, 28 »98333 .06387 83803 4537 4] 88340 1.1333 56 - aw - 5298 M7 7541 9s8en 7.86 87,6 i
ocy. 3% 93333 .05278 70880 10720 3889 81600 1.1333 ., 5% . 208 4913 386 €029 87629 6.88 .7
' , ECHO 7O CARTER :

Serr, 28 2 1,7806 61944 144943 38247 0 183190 3,0667 60 224 ; 9770 871 . 18N 19700'7 7.01 77.6
oer. 1-2 1.7722 35689 133258 26365 1356 159623 2,5556 56 219 2613 753 e 171405 6.87 75.4
gct. 16 1.80097 .67082 144384 46278 138 190662 3.2167 56 214 10005 o962 12454 203116 6,13 66.9
oer. 18 1.3806 038612 110811 30369 3334 141180 2.3167 55 220 " 7445 689 10606 | 151786 6.99 7.7 ; iy
ey, 22 1.9944 - 30556 154220 20532 0 174752 2.7334 54 204 10857 889 " 11549 186301 - 6.20 66,1 ’ ' L
per. 31 1.5667 230227 108006 31601 200 140507 2,4500 52 205 8593 709 7774 | 148281 5, 24 5.0 e

CARTER T0 GREEN RIVER _ :
SEPY. 28 »B0833 227777 66649 1907 0 85720 1.4683 58 220 4403 400 6437 | e2157 .98 75.5
oY, 1-2 094167 15833 64620 8932 G 73552 1.2%0 54 225 5041 378 6103 | 79655 7.66 83.1
ocy. 16 94720 + 35834 27679 23276 1528 809535 1.36833 5. 2% 5158 477 BN | 84789 4,52 45,8
ocr., 18 . 93333 .10000 50003 6402 0 65405 1.15667 55 220 \ 5109 367 4570 69975 6.53 70.3
ey, 22 92778 20555 63829 1429 0 78120 1.6000 -1 - 214 5004 426 523% | 8331 6,28 66.5
ocT. 3 48333 «29555 28137 18991 a 47128 1.2500 51 216 : 2577 299 2064 49192 4,20 41,4

OGDEN TO GREEN RIVER
SepT. 28 3,5820 .98333 292280 62842 0 355122 5.8903 59 223 19578 1670 28250 | 383372 7.37 81.1
ger. 12 3,6556 64299 265760 45557 3007 3113y7 4.8722 56 220 19868 1510 23694 f 335013 7.07 ° i3
acY. 16 3,9500 1.0792 284878 7334 2917 358192 5.9833 56 '213 21578 1906 22455 3sgr92 5.9 63.4
0cT, 18 3.2722 57946 246152 47900 9167 294052 4,8001 55 220 17789 1462 22775 \ 316827 7.19 78.7
gcy. 22 3,9056 57498 301852 39360 0 341212 5.4667 54 208 21243 1732 24321 365533 - 6.65 72.9
oer. kKl 2,9834 71110 207923 61312 6382 269235 4.8333 51 207 16083 1394 15867 | 285102 5.97 59.5

GREEN RIVER YO CARTER | .
ocr, 1 1.4944 +33890 106625 21347 774 127972 1.9500 56 222 7968 642 9688 | 137660 7.04 76.8
ger. 17 1.3306 » 16540 98458 15222 5139 113680 1.6347 53 207 7064 573 7824 121504 6,44 0.1
0cT. 18-19 ._91667 .28333 69628 19004 0 871632 1.4167 ' 857 . 2009 4966 451 5472 | 94104 5,81 62,0

CARTER TO OGDEN

0CT, 17 1.06806 »93888 83128 71754 8473 154882 4,3972 57 209 5815 766 6578 161560 4.13 42.6
gcy. 18-19 » 54167 1.06249 61274 67341 1667 128615 2.9000 54 208 4640 709 - AGAE- 133259 3,48 34,6

GREEN RIVER T0 O0GDEN '
oery. 17 2,3987 1.1083 1815886 86976 13612 268562 6,019 55 208 : 12879 “ 1339 14502 283064 .92 . 54,4

gey., 18«19 11,7583 1.3458 130902 B6345 1667 217247 4,3167 55 209 9606 1170 10116 227383 - 4,45 46.0



=
B EXHAUST STEAM INJECTOR PERFORMANCE ‘ -17 =
_ : : : : e SYEAM USED M
g ELESCO INJECTOR TANK WATER DELIVERED TO BOWLER : A : ; LIVE STEam BY PuMP ON 1 ‘
TIME ON By ELESCO INJECTOR  BY RIGHT : o ~ TEMPERATURE USED ON Ex= LIVE & Ex- j CONDENBATE NEY TEMPERATURE
ExHausY Live ExHAUST Live Live oo S ; : . DEcREES F | HAUSY STEAM  HAUST STEAM  CONDENSATE  TOTAL ¥ATER RETURN ~% OF RISE DUE Y0 Ex~
vave SYEAM STEAM STEAM STEAM STEAM Tov AL RuNNING TIME Tamk DELIVERY  OPERATION OPERAT 10N RETURN | FED 7O BOILER  TOTAL WATER HAUST STEAW
1940 OPERATION OPERATION OPERATION OPERATION  INJECTOR L 5 HOURS ~ WATER 1O BOJLER POUNDS =~ S PC D8~ P POUNDS —} POUNDS ~ Wiy + X FED TO BOILER  DEGREES F ~ RE
ELESCO INJECTOR WitTH L-1Q Tuses : _ T {
~ 0BDEN TO ECHO ' !
. Dge, 2 1.0 01944 75678 4262 297 79940 11333 = 50 217 6277 B 6295 |- 86235 7.30 80.0
, - Dec, 4 1.0833 201940 82344 2336 833 84680  1,1833 49 218 6794 428 7022 91702 - 7.66 84,7
- bec. 6 1.0528 14722 75901 10154 o 86055 1.2333 50 230 6525 456 7201 | 9325 T T 85.1
e | ECHD TO CARTER i
H |
| . i ; | -
' pee. 2 1.54167 30554 114152 54742 35834 168894 2,633 53 213 9684 703 8277 1N - 4.67 50.3
i bec, 4 1. 6876 31388 130000 22132 0 152132 2,40 55 25 10494 Ry - 11610 163742 7,09 77.7
f Dec, & 2,0815 238330 143570 3777 13194 181287 2,7167 52 236 12674 g7 13934 - 195221 7.4 79.4
| . : : I ; '
| Il‘;cmna W GREEN RIVER
¥
vec, 2 ~97778 .10000 64442 7563 0 72005 1.3167 48 222 6070 403 5116 77121 6.63 : 7.9
oEc, 4 - 97500 »09722 68439 6768 0 75207 1,266 Gl 21 5635 405 6296 81503 7.72 85.3
bec, 6 +96250 12917 68515 10065 1250 U 788D . - 1.2000 43 223 5891 413 5976 84556 7.07 77.8
; _ 0BDEN TO GREEN RIVER
ogc. 2 3.,5306 42498 254272 66567 38751 32089 5.1333 51 217 2200 1503 19688 | 340527 8.8 62.7
peEc, 4 37459 «43050 280783 31236 833 312019 4,8500 51 222 22923 1608 24928 336047 7.40 81,5
pec, 6 4,0668 +65969 287986 57936 14444 345922 5.1%00 ) i 23n - 25090 1786 2711 373033 2.2 80,5
é GREEN RIVER T0 CARTER
Dec. 3 1.2625 - 17500 81783 11759 9 93542 1.%9 7 226 7922 532 6748 1 100288 6,73 72.9
pec, S 1.393 » 16720 101810 14470 3195 116280 11,7500 47 228 8684 554 9748 126028 7,73 86,1
pEC. 7 1.0631 +30765 80027 22633 3194 102660 14167 - 48 233 6496 524 8562 ' 11222 7.70 \ 84,0
A : !
“CARTER TO OGDEN ‘
pec. 3 1.0069 1,0834 73926 70549 2639 144475 $3,2500 54 23 6406 781 6839 151314 4,52 46,9
DEC, S 1.3333 + 76944 100432 54663 2916 155095 3.4667 55 226 8350 800 _ 86892 | 163987 5.42 57.8
DeEc, 7 « 95833 1.1833 59932 64640 2084 124572 520 - 5 236 ; 5856 713 5208 i 129780 4.01 40,1
GREEN RIVER 10 OGODEN e
bEc, 3 2,2694 1.2584 155709 82308 2639 238017 4,8000 52 228 14328 1313 12585 S1602 5.40 57.3
DEC. 5 2,72¢64 +93664 . 202242 69133 6111 271375 5.2167 52 227 17034 1304 18640 | 290015 6.43 70,1
241002 5,7 60.3

PEc. 7 2,0214° 1.4910 139959 87273 5278 227232 4,6%67 5 234 ' 12352 1237 13770

R S U S

=, A S




@

DATE
1940

JeT,
aev.
Nov,

ocr.
ger.
Nov.

oct,

50@1'

Nov,

ocr,
oy,
MoV,

0eT.
Nov.
hNov.

aev,

Nov,

Nov.

Qctoj

Nov.
MoV,

28

~ - 3

af wb

S

B

ELESCO INJECTOR

294367
1.0375
1.2500

1.6500
2,62%50
2,3583

2,95917
3.652%
3,6083

1.2306
1.5667
1,4417

22,1028
2,2667
2.3834

1.3667
1.5167
1.8250

4,7001

5,3500
5,6501

A TiwE On
Exnausy Live
STEAM SYEAu
OPERATION  GPERATION

. ELESCO INJECTOR #1TH L-18 Tusts

. 19583
+37920
.20830

1.2375
76889
62500

1.4333
1.16369
83330

«2000g
« 1500y
21666

+63469
54168
.50692

42220
18333
. 15000

1.2569
- 87501
87358

Tamnk WATER DeLiverwy TO BOILER
By ELESCO [NJECTOR

ExMaysy
STEAM :
OPERATH ON

72865
60958
80693

108564
145044
161876

181449
206802
242369

86665
110233
99062

144049
w80
160494

92204
12162
124611

322018
374545
384167

Live
STEAM
OPERATE OM

14370
22112
12482

TON48

46093

89518
66517
SEBT5

15840
9499

15663

44808
34247

31846

27616
12230
8601

88354
55976
56110

BY RIGHT
LIVE
STFAR
IBJECTOR

e}

1667

2501
3333

1667

250
3333

2083

2500

1250

1666

w250

L=]

5833
1250
16686

TorvTau

%2

B7235
83070

93375

183732

190249

207969 .

270967

273319
301144

102508
119732
114725

188947

186397
192340

119820
124392
133212

341272
430521
440277

. RUNNING

“

2.1000
6

7.5167
6.9667

7.1167

i

S

Toue

&

‘ v?m 10 GREEN RiVER

¥,

EXHAUST STEAK INJECTOR PERFORMANCE

TEMPERATURE
DEGREES F

ARAHIE TO HANNA

52

49
44

s

47

45

54
48
45

23
45

e
48
49

57

51

40

j
#tﬂ RIVER 70O LARAMME
E s

55
48

46

Tank  DELOVERY
© WATER Y0 BotLER |

A

218
228
219

228
23
215

RAWIE TO GREEN RIVER

224
230

26

6N RIVER T0 BITTER CRECK

219
216
2%

220

216
221

ANNA TC LARAMIE

215
217
219

219
216
218

LIVE STEMM

USED ON Exe
|, HasY SYEN

OPERATION
POUNDS w

50as
53r2
6820

8851

14135

1288

13935
19507
19708

6630
8703
7869

11841
12538
13007

7392
8ldg
10134

25563
29380
21010

STEAM U8ED
BY Fusp on
LiVE & Exe
HAUBYT STEAM
UPCR AT Ol
POUNDE = §

440
510
537

1058
. 1204

1148

1498
174
1683

‘541
647
625

1025
1044
1073

655
651

736

2231
2342
2437

€936
5767

1
Coro a“&‘
BETURN |
POUNDS = ¥

7449

10213
13258

14485

17149
19028
21934

776
9679
BG4S

12224
13038
14574

7085

10342

1107y

~ 26999

33359
34580

SR

TOTAL VATER
FED 10 BOER
POINDS = lp+ X

24171
88837
100624

193945
. 203507

PE2454

2881146

292344
323078

116221
120711
323670

2017
199435
206914

120 679
134734
144283

438271

463880
G74BET

CoMmBATE
RETURN =% oOF
Tor s waven
FED YO BOILER

5,27
6.51
6.51

5.95
6.51
6.79

7,00
7.69
?'23

6,08
6,54
7.04

5,56
7,68
F67

6,16
7,19
7.28

NET TEMPERATURE
RI8E DUE 7O Exe
HAUST STEAU
BEGREES F = RE

63.2
67.8
TE.9

76.0
85,0
79,1

5.1
70.6

5.5

o

58,7

- 84,4

83,3

66,0
8.6
79,2



EVAPORATION AND tEHFERAmRE RISE DUE TO EXHAUST STEAM CONDENSED BY EXMHAUST STEAM INJECTOR w 19 -
TOTAL TANK WATER FED TO BOILER = POUNDS ’ ; : TOTAL POUNDS WATER MILLIONE OF BTU’S AB~
; RUNNING By ELESCO INJECTOR Toran CONDENSATE TovaL BLow EVAPORATED BY BOILER TEMPERATURE ROSE i SORBED BY EVAPORAYIVE
DATE : Ting By RIGHT ON EXHAUST ON LIVE Tank RETURN Down POUNDS ACTUAL  ADJ. FOR DUE YO ExHAuST PERCENT HEATING SURFACE PER
1940 HOURS INJECTOR STEAM OPER STEAM OPER  WATER POUNDS = X B8O #:i% AE BLow Down S7eau OF = RE RETURN HOUR RUNNING TIME

ELESCO INJECTOR WITH L-18 TuBES
: ' O0GDEN TO ECHO

94208 94208 94.0 8,49 75,41

SEpPT, 28 1.3403 0 80688 5524 86212 7996 o »
0cY. 1= 1.0667 1741 67882 10260, 78142 %811 (1] B3953 83953 75.5 6,92 85.98
0cY.. 16 1.3833 ° 0 82815 3760 88575 6167 4 9274_2 02742 71.8 6,65 73.55
ocT. 18 1.3167 5833 76338 11129 87467 7599 : 2439 92627 93236 . 88,2 7.9% : 76,67
0CcTY, 22 : 13,1333 (] 83803 4537 88340 7541 1616 94265 946_65 87.6 7.86 90,30
ocr. 31 1.1333 3889 70880 10720 81600 6029 0 87629 87629 .y 6.88 84.88
: gcHO YO EvVANBYON
SepY., 28 1.4000 0 91509 15896 107405 B774 2056 114123 114635 84,1 T8 88,57
ocy. 1.2 1.2889 0 79034 12358 91392 7508 | 1508 97392 97769 84,0 7,59 82,11
“0CY, 16 1.6667 1389 81610 21837 103447 8962 ] 2955 107454 108224 69.0 ] 6.31 71.35
oct. 18 1.2500 1667 73598 13622 87220 6401 ; 3659 89962 20897 74.9 6.84 79,47
ocy. 22 : 1.4667 0 91578 11552 103130 7134 2521 107743 108400 71.5 6.47 81,18
0CcY,. 3 1.3667 5556 74071 16914 90985 | 4232 1773 94144 o630 55,1 5.4 77,40
: EVANSTON TO CARTER
Sepr, 28 1.6667 : 0 53434 22354 75185 - 5043 2056. 78772 79308 68.0 6.24 52,15
Ocy, 12 1.2667 1358 54224 14007 68231 4274 1508 70997 71396 63.8 5.80 _ 62,34
0cY. 16 1.5500 0 62774 24441 87215 5492 7953 84754 86873 &4.4 5.92 61,97
Qcy. 18 1.0667 1667 37213 16747 53960 4205 : 1627 56538 56953 79.7 7.23 58.30
oct. 22 1.2667 0 62642 8980 71622 4415 1] 76037 76037 63.2 5.81 66,55
0C%s n 1,0833 2500 34835 14687 49522 2842 1773 - 50591 51071 57.95 5.43 52.62
CARTER TO GREEN RS VER
Sepry, 28 1.4833 0 66649 19071 85720 6437 2056 : 90101 90626 75.5 6,98 66,68
ocr, 1-2 1.2500 (i} 64620 8932 73552 6103 1508 78147 78527 83.1 7.66 68.08
0cY. 16 1.3833 1528 57679 23276 80905 3834 7953 76836 79032 45.8 4,52 654,22
oce. 8 1.1€67 0 59003 6402 65405 4570 1627 < 68348 €8773 70.3 6,53 64,62
0crt, 22 1.6000 0 63829 14291 78120 5231 ' 689 82662 82845 66.5 6.28 57,29
ocy. 3 1.2500 0 28137 18991 47128 2064 1773 47419 47916 41 .4 4,20 43.40
GREEN RIVER TO CARTER
Qct. ] 1:.9500 774 106625 21347 127972 9688 4187 133473 134538 76,8 7,04 75.33
0ce. 17 1.6347 5139 08458 . 15222 113680 7824 . 189 121315 121364 70.1 6.44 81,81
0cY. 18«19 1.4167 0 69628 19004 88632 5472 1220 028084 93209 62.0 5.81 72,77
CARTER YO EVANSTON
0ct. 1 1.7250 1743 88610 16742 - 105352 8175 4;[37 109340 110399 79.6 7.20 69,64
ocr. i S 1.8500 4167 67189 29861 97050 5444 3566 98928 99890 56.7 5.31 60.05 <
0cy. 18=19 1.0500 0 49972 16873 66845 3613 © . 1220 69238 69570 54.1 ¢ 5,13 73.99 :
. EvansTON YO OGDEN |
0cT, 17 2.5472 4306 15939 41893 57832 1234 7616 51450 53662 y 18,1 2,09 24.2%
0cT. 16-19 1.8500 1667 11302 50468 61770 1031 7046 55755 57855 12.7 - 1.64 : 35.50




DavE
1940

ELESCO INJECTOR WiTH L-19 TuBES

pec.
pEC,
oec,

Dec.
DEC,
Dec.

bec.
Dec,
Dec,

DEC,
DeC,
Dgc,

Dec.
Dec.,
Dec.

DEC.
DEC,
DEC,

DEC.
Dec,
DEC.

o N

o b N

» N

o W

~N U w

RUNN (NG
ToME
HOURS

1.1333
1.1833
1,2333

1.3333
1,2667

" 1.3667

13500
1.1333
1.3500

13167
1,2667
1,2000

1.5500
1.7500
1.4167

1,2500
1.5167
1.1333

2,0000
1,9500
2,0667

EVAPORATION AND TEMPERATURE RISE OUE TO EXHAUST STEAM CONDENSED BY EXHAUST STEAM INJECTOR

TOTAL TANK ®ATER FED TO BOILER » POUNDS

Bv RiaKT
INJECTOR

2917
833

6805

3333

29029

9861

1250

3195
3194

oo

2639
2916
2084

By ELESBCO INJECTOR
OnN EXHAUST
STEAM OPER

75678
82344
75901

79955
87422
83267

34197
42578
60303

-. 64442

68439

. 68515

81783
101810
80027

55529
83039
46954

18397
17393
12978

ON LIVE
Sveas OPER

4262
2336
10154

15602
6413
12845

39140
18719
24872

6768
10065

11759
14470
22633

12326
16256
16163

58223
38407
48477

ToraL

Tank .

WATER

79940
84680
 B60S5

95557
93835
96112

73337
58297
85175

72005
75207
78580

93542
116280
102660

67855
99295
63117

76620
55800

61455 -

CONDENSATE

- 5612 3996

-

ToraL BLow

RETURN Down POUNDS
Pounos - X 8D
OGDEN TO ECHO
6295 283
7022 566
7201 0

ECHO TO EVANSTON

633¢ : 689

7682 2238
a3z2 3232

EVANSTON TO CARTER

1938 2699
3% 8 4100

CARTER YO GREEN RIVER

5116 5807
6296 3843
5976 4089

GREEN RIVER T0 CARTER

. 6746 378
9748 808
8562 0

CARTER TO EVANSTON

5333 - e
7364 1960
4156 . 3e

EVANSTON TO OGDEN

1506 8442
1528 1445
1a52 5681

ToTAL POUNDS WATER
EVAPORATED 8Y BOULER
Apd. FOR
BLOow DOwWN

AcTuaL
AE

85952
91136
93256

101207
99279
101202

72576
58125
86791

71314
77660
80467

99910
125220
111222

72456
104699
63451

69684
55883
56826

86025
91280
93256

101389

99843
102012

- 73957

59198
87842

72848
78640
81524

100010
125427
111222

72644
1052086
64458

72193
56304

58530

68.0
83.7
89,4

26.3
Ga‘ o
68.0

80.1
79,9
65.4

16,0
24,7
12,9

|
!
i

TEMPERATURE Rlﬁ:
DUE T0 ExHaust
steau °F - RE

I
I

PERCENT
RETURN

2.57
6,31
6,18

6,63
7.72
7.07

6,73
7.73
7.70

- 20 =

HiLLIONS OF BTUS AB-
SORBED BY EVAPORATIVE
HEATING SURFACE PER
HOUR RunNING TINE

7 ) ¥ o i
A i h e el A Sl e g

83,10
“.18
&.‘o

83.87
85,62
81.02

62.29
57.60
71.82

81,13
67.87
74,59

71.30
78.25 5
85,79 3

63,40
75._ 92
62,81

41,69
33,10
32.88



DATE
1940

ELESBCO INJECTOR Wi T L=18 Tuees

ocr.
oct.
Nov,

ocy.
ocy.
Nov,

0cY,
0CT.

ocr..
0cY.

ocy.
Nov,
Mov,

0cy.
Nov,
Nov,

0cy.,
NOv,
Nov,

0cT.
NOV .-
Nov,

24
28

24
28

24
28

28

~ e

24

-b

25

~N o

RUNNING
Tome
HouRs

1.4000
1,7667
1.8167

.88333

11,0167

1,0167

1,5500
1,7000

1,4333
1,6333

1.8000
1.8167
1.8167

2,2167
1.9833
2,0000

1.2500
1.2167
1.2000

2,2500
1.9500
2,3000

INJECTOR

oS o

1667

3333

1667

834

2083

-]

oo

1667

2500
1250

1250
0
0

72865
60958
80693

40492
34183
42154

45905
61087

22187
50574

86665
110233
99062

97227
104623
100563

46822
47527
59931

92204
112162
124611

EVAPORATION AND T[IFERA!URtjklsl OUE TO EXHMAUST STEAWM CONDENSED BY EXHAUST STEAM INJECTOR

ON LivE
STEAM OPER

14370
22112

12482

18488
11492
14274

25687
22648

30973
10265

15840

15663

23483
18559
20537

21415
15688
11300

27616

12230 -

8601

TOTAL TANK WATER FED TO BOILER = POUNDS
_ By ELESCO INJECTOR
BY RIGHT  ON EXHAUST
_SYEAM OPER

TOTAL
TAanK
WATER

87235
83070
93175

58980
45675

71592
83735

53160
60839

102505
119732
114725

120710
123182
121100

68237
63215
71240

119820
124392
133212

CONDENSATE TovaL Blow
RETURN Down POUNDS

POUNDS - X 8D

B

5767

3888
3938
3486

4232

6014

etttTﬁ CREEK TO GREEN RI VER

2093
3306

GREEN RIVER TO BITTER CREEK

7716

9979
8945

8465

9150

8983

3750
3848

5591

7059
10342
11074

7449

 LARAMIE TO HANNA

1532
94n

i 1021

:

HANNA TO RAWLINS

£ 2877

1017

1022

uufgmus T0 BITYER CREEX

s
0

: 0
2468

533
1160
] 1375

-
3

BITYER CREEK TO RAWLINS

‘§ 4610
1160
1375

i

RAWLINS TO HANNA

8357
1160
3582

HANNA TO LARAMIE
10615

1160
ase3

TOTAL POUNDS WATER

EVAPORATED BY BOILER
ACTuaL

AE

92639
87893
99603

59991

48596
58889

75824
88769

55253
61677

104890
128551
122295

124565
131212
128708

63639
65903

73249

116264
133574
140700

ADJ. FOR
BLow Down

93030
88143
99871

60748
48852
5¢169

75024
89030

55253
62365

106263
1286851
122657

125774
131518
129069

65894
66217
74173

11909¢€
133868
141622

TE‘FC!A?UR( RiISE

- DUE YO Exuuucri
steaw OF - RE

80,9
67.5
78,9

66.4

61,2,

76,0
85.0
7941

55.4
60.4
78,6

PERCENT
RETURN

7.37
6,49
7.40

6,18
7.94
5.82

5,58

6.70

‘3,79
5,15

7.00
7.69
7.23

6.55
6.94
6.91

5.22

5.74

7.28

5.56
7.68
- 7.67

MiLLIONS OF BTU'S AB-
SORBED 8Y EVAPORATIVE
HEATING SURFACE PER
HOUR RUNNING TIuE

73,75
55,28
60.58

76,00
52.46
65,10

43,62
43,03

64,68
77.66
74,46

62,43
73,16
71,04

58,65
60.65
67.87

58. 71
74,79
7‘3'- 69
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