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SOUTHERN PAClFlC COMPANY 

PROGRAM OF RESEARCH 
ON 

OIL BURNING STEAM· LOCOMOTIVES 

CONFIRMATORY TESTS WITH 

DYNAMOMETER CAR, AND ENGINE SP-4401 

San Francisco, Calif. 
March 23, 1951. 

Dynamometer 
Test No. 14 



Test looomot1ve SP-4401 followed by Dynamometer Car SP-137 and Auxiliary 
Test Car SP-2300 handling maximum tonnage test train at full throttle upgrade 
near Cabazon, California. 



Claaa GS-I, GS-1~ ro .104.-5F 
Beiler Preuure Z.50 Lba. 

J 

Cylindere. _________________ Z1" Dia. X 30 Stroke 
Weight on J>rivere _________________ 2~Z.OOO Lb• 
Weight on Front True k _ _ _ _ _ _ _ _ _ _ __ 7~, 000 Lb• 
Weight on Trailing Truck. _____ ---- I 04,300 Lbs 
Weight on Engine-Loaded. ________ 442.,300 L'b1 
Driving Axle Journals-Main .. _________ _IS" .X 14'' 
Driving Axle Journala-Front ____ ~ ______ IZ"xt4" 

• 1 z• >< 14" Driving Axle Journals-Others __________ _ 
1" )( 14" Engine True k Journals _______________ ----· 

Trailing Truck Journals __ Front 7"x 14"'Sack ~-x 14" 
Boiler Tubea-Length of _______________ Z.l'-611 

Boiler Tu.bta-No.oL-------- 4~-2..1 " l -~.I." 

Beating Surface of Boiler Tubee,4502 4502 Sqpt 
Heating Surface of Firebox _______ 4i76 .356 SqFt 
Heating Surhce-lvaporating ___ ._ .978 4858 Sqrt 
Heating Surface of Superheater~l866 1866 SqFt 
Heating Surface-Combined .. ___ ---~ 672' Sqrt 
Boiler Capacity _________ ------~---------.-
Tractive Effort to Adheein ft. _________ .z.~1 

Tractin Krtort-(M..K.P. 83 %>---- ~z.zoo Lb• 
Tractive Effort ot Booster _______ 13,750 Lbs 
Total Tractin K!tort _____________ 75,950 Lb• 

Tender Class 220-R-I 
Jo" 30..i"---11!111§~"--....----10:41_ .. _ ...... 5 " 

IO~O"W!de 

DIMENSIONS AND WEIGHTS FOR LOADED TENDER. 

CAPACITY OF OIL TANK .... --------·---------- ~.G'75GALS. 
GALLONS OF OIL TO MARKER BAR ____ ------- 6, 06J! GAU 

CAPACITY OF WATER TANK ..........•........ Z/1 f50t) GALS. 

WEIGHT OF TENDER. EMPTY. _________________ /4~V'Olles. 

WEIGHT OF 13/600 GALLONS OF WATER. /8a0{)CJLBS. 
WEIGHT OF 6,06/!, GALLONS OF FUEL OILS4.500Les. 

WEIGHT OF TENDER, LOAOE0 ................ 37~S00Les. 

16 4 38,6 
t------+--1.thl ':-Oufsicfe 

SIZE OF TRUCK JOURNAL -------·-·--·-····--· 7 I( I 
WEIGHT OF TRUCK-----·-·---·-----------·-··-- Z6,,95() LBS. 

WIDTH OVER FRONT STEPS.·-·-·------···---·- /()'-/i" 
WIDTH OVER BACK STEPS.................... ..!J!../0 '' 
EXTREME WIDTH (ov1r~11f.Sl~p$) ...... :: /CJL/§ 11 

MO'th ov~r ~ml .si//$ _________ .S'-10" 

JOURNAL PRESSURE IN POUNDS PER SQUARE INCH OF PROJECTED AREA .............. ·----···-··············· ..300/iJ~. 
FIG. I 
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• 

GyroJet oil burner 1netallat1on in Venturi shaped burner port. 

Photo No. l 



Security circulator installation in firebox and coabustion chalrlber. · 

Photo No. 2 



Method or appl1oat1on to firepan of Gyrojet oil burner. 

Photo No. J 



Hopper damper (closed position) and operating levers. 

Hopper damper (open position) and operating levers, showing application 
ot screen in hopper. 

Photo No. 4 



• 

Westinghouse Pacific Coast Brake Company' s automatic firing control in
stallation on deck of cab at fireman's side . 

Westinghouse Pacifio Coast Brake Company's automatic firing control in
stallation below deck of cab on fireman's side. 

Photo No. 5 



.. 
• 

Engineer's side of cab showing engineer's controls, test gages, and test 
gage manifold. 

Fireman's side of cab showing fireman's controls and test gages. 

Photo No. 6 



.. 

Indicator piping and reducing motion installation at right cylinder. 

Flue gas aspirating motor and pump, washer and separator, inside pilot 
shelter •. 

Photo No. 7 



Cutoff position selsyn transmitter application to reverse shaft and trans
verse lever. 

Throttle position selsyn transmitter application to roof ot cab and throttle 
lever. 

Photo No. 8 

• 



• 

a)Chronograph table in dynamometer 
car with selsyn repeater panel above. 
Calibrated cutoff and throttle position 
dials at lower corners or panel. 

c) Smoke density indicator recorder 
mounted on panel in dynomometer car. 

b) Exhaust nozzle pressure recorder 
mounted on panel in dynamometer car. 

d.) Flue gas, oil tank, and waterside 
firebox sheet temperature indicator -
recorders mounted on panel in dynamo
meter car. 

Photo No. 9 



SUMMARY DATA SHEET-RUNS 1-8 

Run and Area No. /El /E.Z. IE3 2WI 2. w.z .3EI .J ,E z. .3E.3 4-WI 4-W.e 4W3 4W4 -1-wo -'I W6 0-.:1 ..SE.Z .5"'E3 6W/ 6W.Z 6W..3 6 W.f. 7EI b'W/ dW2. BWJ 811/4 
fLength of' RIM - H;le.s 13. of.¢- tP.23 /d.27 Z..9'7 6-'IZ. 16. 7.S ~.6'9 /().6"/ /(J.,S-1 2.4.5 -rt.ZI -f.SI 3. 6h. ~-71 //..S3 7.36 l{.Z..f /11. 6/ ti'-17 -11.tf'O 4./tf 7.49 #.ZS- ~· . ../d 6. 75" 7 . .13 -
Runni'!2_ Time - Hr.5. o.#.s- 0 . .30 OJ(J o.2s- o.4a tJ.S"tJ o . .z.o (J. JS- CJ.ZS Q.ZS" o. 2..$" O.J"O 0 .ZS" o.zs d.3() (} .3t1 (}.4(} tJ.Z.$" 0.3.) (J,2.S ().ZS ().3S- 0.20 CJ.ZS" o.z.s- ().3S-

A~mge Spe<:a- MPff 29.87 2. 7.-13 20.6"'4 //.96 17.30 33.5" .30.7S /'/.// 4iC.04 9.80 16.8..f. 9.61!. /./.6.¢. 2.~ .94 .3#.43 .Z-1 . .5'.3 /6.]tl -¢2.40 Z.3.34 19.ZO /&. 7;:, 21-10. ~/.2.5 i!.5":60 27.00 20.37 
IWt!n:19f! Dew/oped AdJusfed DB Horsepower .J,1?3 ~,ti/~ 2,734 ?764' 2.,32.5" .3. :162. J, 2. 70 Z.,bl/ 3.2Z.7 l,.308 ~Z.3/ 1,46.7 2,ltJ6 Z.Lb&/ 3.003 2.,5'/.5" 2,tJ/6 3,Z4'6 Z.,677 2, {; 7/ 2,3.>(J Z, 7<JO Z,4111 2, 7z3 z., 71"1 z., ~ 6.> 

Avenrt](I Cvtol'F - % lfo.o 60.-f 66":7 67-9 73 . .3 6/.1 oS9.6 73.3 -1-8.3 73.3 73.8 73.6 73.3 62..t -f-6.0 of-4.I 66.9 -f J'. 7 64.6 7.Z .2. 7/.3 ~?.2 41. 2. ..59.3 .,r7.7 70.6 

No. Loaded CO~ incl. re,t Car.$ 2.Z 2 z. 3/ 11 1'1 2.4 2.4 24 z,.4 Z.4 z.4- 2.8 6 6 / .{. /6 /' /{,, 12.. :z.o 2. 0 2.0 zo 
Na &np/'y Can. incL Caboose 7 7 4 4- 4 2- z.. :z.. 2.. 'Z. -"ft) I 2if 28 .3 3 3 3 /(} I I I / 
We;ght of Tnzin • Actual, exd of loco. -1"1 "s z;z.t:.5 z. J_Z.li. S" .l 711 2,Z°!O ZL~S- 2:.t._189 .2189 ?.t./'1'1 2.ld1 4}&19 -t-411 .3,80G .. ~ '197 l.'!97 Z, Olf> z. 2. Cl6Z z, ()'?. 2,tJ~Z. 2 d/7. ~'Iii 7 t_'lb7 ~ ?67 t967 
JN'&ght oF Tn:in, l'lctual, excl oF loco. -Tons L/J3 ~/.13 /, 86(} 1118 t//6' 109..5 td'IS 1 () ?S" 1,,095'" ?d'/5' ?_Zld ?~d3 9~'? 999 ~C/3/ ~0.!I/ 2._fJJ/ I, d.3'/ ~ 00'1 7# 98-t' ~J-4 .,34-

Avent~ Weiljllf. pei'"_ ·Car - Ton.s .31. I J9.I .5~.I -18.~ -1.P.' f2./ -!2.1 4.l./ .fl./ "'IZ.I .3-1.S" tf,S-. ~ 29.-1 .2. 'Y.-1 ..s-4.3 .54.:3 ?-1'.3 .5"~.3 -ts:." 46. "/ . "f~.9 "'~-1 4'6.9 
Weight of Tnzin, Adjusted Tons,AtilosjUJ ni eoM C.llRS l/Jf.2. /.13.J . .f /, 9-11.9 ~a-;o.z.. ~t77.5':3 d0838 ~dY/.3 10'1/. 7 1ov. 7 tO?l.S" ~:vz.7 ~6$8.S- td¢7.I 1 tJ.11-.S- ?7~..> ?(10/.0 1oa 7. "! 1 (1(17./ 7-;;." 9~-4 ?'7/.1 ?67.'1 f73.6 

Gl"oss ron Miles -!.,_~9/ 1_#45 .JZ,6-f4 7.S"tll lj_.1d/ //,311 Z/67-I -1,S'/6 .s;.z.s-1 J; 99.J'" l.5;018 /~~6/! 7. 707 ~-17.f /43GI £17t5' 4.,83/! 'I. Z/ tJ , l~"(} Z_7d3 6,21.> ~J"33 6, 9-fZ. 
Ol Eh d 0 ,,. _Gals. L~':i~~-r£u10 60°F AND FOR 306.'1. /"/9.G 2 ?7-.f.. 119..f Z37.0. JS-I. 'I. /<tf3 . .; 2/3.6 1$9. 7 /di. .s- l~S.3 21S"-1 /$6.3 /.S-6-.5" l,,b.o 17/.8 Z.33.8 /.52./ 20.5:.S- /S~.3 /37.8 .2..,2.q /d4.4 /S4.t.J /-/6.-f Z./6.8 1 . Lr~ , Y · B.014..l!R .Jll..OWOFF 

Heat il&lve oF Oil, Dry-l'JTUs/l.b. 1?9dZ... 17,9J'Z ll_'JllZ • /~(J/0 /~(//(} 1402.1 11,1121 18.d2/ 18. tJZI' 1r,oz I / Jtou . 18.0ZI /tl',1}2/ 18, 02/ /~did 14._on7 /tf(J/(/ 1{4'04 1..4_ ao.( /~(/(/~ /b;oo# !t£d$9 18.t:JS7 /J'.QS7 I b, tJS" 7 1~0.s? 
Wi!ight oF Otl# Ory - lbs./ Gal. 8.4o4 8.~-1 8 . .f.S-4 8.4~6 d'.~b~ 1.-rfS'S 8.~.tr' J'.-1..S-S £4.S-S- e.1-.s-s- 8.4.s'"S tl.~s .?.-IS'S &,./SS- tf.432. tf..,:12. 1.432. Q'.-f/Z 8.412 8.412 i.4/2 ,f.4-$6 1.+1--1 4-1.f~ 8.#ff 9.4# 

Oil fired per 1000 Ot3HP Hr: - Gals. :l.l}.,S- zzo.8 Zt 7 . .S- I 1.70. /J 25"./.9 Zif.I 2.11. 4 2..33.7 19'.6.7 2.72-7 242..-b 1 '14-6 2..S"/.O ZJ.>.2.. 20t:; . ..5 227-6 2 'lt/.0 I tJ'&. 'I 219.3 2 2 9.S" Z3-f,S 2.S'-. 9 2.16.S" 226.3 :Z./«J Z32.~ I 

Oil Fired per DDHP Hr. -Lbs. /.J'o4~ I. .f6'{, /.8387 ! Z ,2.,Z~ 2 ./5"10 /.7tf.f9 l.tfS"SO /. '17.5"'1 1.6631 2.:1<JS7 2.o.s-1z.. 2.-1108 2./8?.I I. 1.llG /. 7412. /. 'II"!/ 2-~~ / . .S-7ZZ /.84411 /. '1306 /. 97Z.6 2.1,'JZ /.1/45"/) /. '/Nl'f J.773Z. /.'It.SL 

Oil Fired per DBHPHr.,~ed lb l(J,J(JO tJTUs/lb. -lJJ.r 1.773.5"' /. J'3../-I /. 806 7-'- 2.2S-61- 2.1231 /.7S?8 /. ,fZ.~tl I. ?~.s? /. 6378 2. 1. 7(J '7 l.OldO 2.4SZ. 1 z..JS6S' /. ?S,ff /.7137 /. S.fd&' 2.4067 /..S-467 /. 8/-¢'1 /. 1'?'13 /.?~d6 2.13~± /. 112.of" /.d9"72 /. 7.S(l /. 1387 
Oil fired J'&" Hr. per Cu. Ft. FB Ji&lvn7e - lhs. 14.f":I.¢. 14zea Z./J'9 7. 39/ 9-1~9 /O. '7S 1/.065 '1.~27 q.11, 6.Z74 8.362- ~-671 t!.,2 I "f. 6'73 f . .S-53 I'. 87:8 "/.0/-I f1b3 '1. 02. 6 f.~3tJ d.~7/ /tJ.70$' $.3~8 'I.St!~ 'f.0<¢<1 "f.S-67 
0;/ .r-;red per Hr. -Gals. 68Z. •b> f9S' 479 $'"</'~ 7/d 717 6/tJ 635 -?tJ6 .s--f I .f .1 Z. .S-4,, 62~ 62.<J .S73 S'.IS- 6CJ' St!7 6/3 SS-I 6"14 .5712.- 6/.6 .S-96 ~~o 

O;I Fir-et:/ per Hile- Gal~, 22.-8 ,2..41/.3 l. 'l.O 31.9 3-f.3 .2../. 2. <0.9 20.3 /~/ ..f/.4 32./ (/.'1.9 .J]. z 2.3.3 /6./ 23.3 37. 2. /..,.$ ZS: 2. 3 /. '1 33.a 3Z..4 1,7./ .Z.~/ 2._I. 7 ,30.11 
011 Fired per 1000 GTH - Gals. 3.;.i. ;Jd. 2. /O.'J /"1./ 19. 9 /$.'f 38.0 2."f./ ~/./ 34.I IQ./ f.6 .z.z. 3 9h./ /4'.7 2.S:I _,!_/. 7 Jl.7 32.S" 13:? 2..4.8 zz.4 31-2. 
Water from Tender - Gaf3. ~~JffJ;;~':°i:.v':l'Jf:/f!;f'~ 3, -163 z, 2.5'1 3,4.f/ ~.ldl Z,6J'3 3, 63(1 ~.f"/2 2./3SO I, 6,1 1,,226 {-¢-J'~ 2,·'23 1;3S'd l,~1'.5" 2t:Jd7 ~ 97'7 ~ld9' 2/23$' t .f '1Z /, 3.f"'/ 2,S-94 l,2..36 I, 88.S- /, 67'1 ZJ76. 
Waler froh1 Tender per Hour - Gal.s. 7, 67'.3 z...s-ao ~,,n. ~/?a-I 4 7dtf 7, Z(;O 7, ,S-60 ~7/./- c., 7"4 4,'144 .$': 9~2. 4,.1¥6 .£jdcJ 5,'7,f() &; ~ '/(} ~s-90 ~83t; ~31~ h.,7,8 .s;~36 7,-;!// 6,/dtJ 7.S-4d h. 7/6 z.1.1:a 
Water from Tender 1'!!!" Mt1e - GQ/:s. 2S7 274 33.S- ~oz. 388 Zl7 2 2" z.z+ /6/ 5"0 ..Js-2. .5?14 ..!b'I 2/S" n+. Z.t:.'1 /bl Z.74 .JS3 ]25' 3-lb /oO Z"FS 2-rf"T 3&/ 
W4.l'er from Tender per /000 GTM - Gals. 3.S-4 342. Ill zo~ ZtJ;/ 1-fS .(S/J 323 -4~1 ~3d '13 143 2-$'7• /ho 2.73 .3.,S-(J .12 ~ :147 1.59 3t:J3 .z. ~-7 37/ 
Water lo fJoi/er - . Gal.s. 4,1~8 :Z/S.l./ 3j 7"'8 I, 2.8Z ~071 4,.,.S-4 l,~.S(J 2,782, I, 9"17 t /(}.f 1,988 z,•24 I, 'II# O'llt! Z,Z.$9 2,Zll 3 77S' !,, 1/2.S' z, S-3"1 ~ '1/6 I, 11g9 3, (}38 ~()39 2r143 I, 'f/6 ~43(} 

SteaTTJ lo Cylinders - Lbs7J;;: 72, 'f.JlJ 71, '60 6.s;__d48 4-1,,f/?tJ 63,-1.111 ·~28Z. . 72,dtJO ~.;no bl,.r.S-6 #,?dtJ .S-S.i'3Z 4J_ "/d(} .5tJ.,Z3Z .S--t44d 6~2 '-3 62..,293 s.s; 1od ~~N'$ k:J3l9 ,qlJdd s4q40 1(),523 S4tf2d 7!,.>1Z. 63,664- '"l '74-
Steam per D8HP Hr. - Lbs. 2.. 'l.IJ 2).8 Z!J.$ 2S'. 4 z1.3 2a.7 z2.o 24.4 20."f Jo.o zs:o 30.0 23.9 z.as 21.1 24.8 4Z.S' ,ZtJ. 0 2Z.S 2.3., 21.7 2..6.I 21.6 :z.~ .3 Zl.8 2.6../ 
Steam per D8HP Hr., frwn and at C!.12 "F: - lbs. 27.0 27. 9 28./ 29.8 31. 'I ..Z.4.S 26.0 2..1. b 24.8 3S.I 2.1. s 3S., .21'.I 2.4.I 24.8 Z.1.Z .f'f.6 2.3. s- :/-6.S- 2.S.1.. 25'." .$0.3 2.7. 7 Jo.9' .2<,.? 30 . .10 

Boiler EH~C;j,~y, less FWH- % 8/.., J'0.3 8Z.f:; 6'1. 9 $0.D 74.Z 7S-.Z. 71/. 7 71.3 91./ 80 . .,. 77.~ 72. ". 67./ 7S-.,,. tf 2.. 6'" 7'1." . 77,¢ 78.1 n: ... :z_ 76-9 77,-¢ 46.<f $1.9 II~ . .i:; 

&1/er EFFidit/ncy, incl. FwH- :1' 93.l. 9a.8 92..3 77-6 ?a.'- tf4.I .14 . ., 8"1..S- J'#.8 J'l- 6 '11.9 #].S .fZ.{, 7&-4 $.S-.O '1.3.I J'7.'l 97-4 98.9 l/l.3 86.2 J'S.d 'f I'. I fl.S" ?S". '1 
&iler- PreS$ur~ - Lbs./ Sf. In. 21-3 21-7 2-19 24Z Z,,,,_6 Z..?8 24-1 236 .z 42 Z3d .Z.4.Z. Z.37 2.:.,. / 2.36 2.3S l.42. .l.3.S- 2..P.2. :Z.-4/ 2.,,,,./ 2.!J'l 24/ 2..!J.Z.. 2.!JG ..Z..40 .23!1_ 
Slea1n Chest Pre.:isure - Lb:s./ S9. /n. 2.2.2. Zl'l 2.2 6 230 l..27 Z18 2.2.0 .217 zz·z 22.7 Z.2.1 2.2. 7 2.Z. 6 2.23 2.1 I 2.22. LIB 22.2. Z...3" 23S .2.40 Z.31 Z.Z.2. 2.Z.6 230 2.36 

&ck Pressvre - lbs./S~ /n. /tJ.3 /(}. 7 &'.S -f.l. f.7 /(}.$ //.3 /0.0 9.1 ..5:Z. 1,CI -4.$ 6.6 Id. z. ~8 .S.'! .5:4 8..Z. 7-6' .d.S- 7.2. 9..5' 0.0 7.3 7.2. 9.1 
Pressvl"e Exhaust Steam. to Nozzle-lbs./~ In. 7.S 7." 7.Z 2.3 0.1 8.4 8.9 7.6 8.1 4.4 7-..f -14 0.6 ti. z. C-4 3.8 -I.I 7.1 6.$ 7.h 6.4 6.7 4-7 b.4 ti.& .s-.e 
PreS!Wl'"f! Exhau:st Stea'" to FWH- lb$./.5p In. 7.6 7.3 ~-B 3.S £2 9.1 9.5 .1./ d.S -1.t. ~.3 Z5 42. 7.8 ~-4 4.6 4.0 6.6 .§:7 7.l .S:7 ].l. 4.4 4.B 0.3 S.7 -Te1nperrzlurre .5/eam lo 5team Cl-Je.st - • F. G# b/./ 682 .!"98 GI/I '4{, b36 61.I ~-16 .;90 &2~ S"GO S96 61..f 62.0 61/!J .786 ~;?." h.l.O 62..7 60.5' •oo €t:>6 614 '.Z9 617 
Temprratu~ £xhav:st steam lo Nozzle - °F Jll .. 2'1/ .330 .3ZS .Jl.6 .316 2.'111 .JtJ'I .J/9 25"8 l..83 Z..83 ZG8 2"1 zs-o L78 .?II 2."14 2.7() 

_ ____, 
-+-Z1.~ 291 237 27.$" Z..9'7 .2. ,,,, 

TemperTJfvre £1fh4u3i Stean1 to FWH - 0F. ·-
334 .J() 'J .JS7 32.9 360 332 ,313 .JS'6 3tJL .J46 .H-9 .J/7 .334 299 279 2.79 3tlS" 283 32.6 354 .J43 313 .zsz. l 97 .3ZL 331 

Temperature Water From Tender- 0F. 7$ 77 7'1 J'3 tf3 78 16 77 J'L t.f.3 13 84- IN 60 t!I 7& 77 Z'l #0 80 80 76 76 76 77 7ll 
Temperature Water From FWH - "F. 21..4 22.3 22/ 209 2.Z.~ 22.IJ 227 2.23 22S 187 .uo / 7.Z. Lt?t!J .1../6 221 :Z.17 211 2Z.S 220 2.l..O .l. l.J .U.1- .1.16 2.19 2.Z.0 zz.o 
Temperature Five Gas in Sn?olcehol(. - "F. S.t.6 471 43$ ..;1s .!"64 .S-46 .5"62 .:P9 o#" 499 ,,n.4 .S-.JI ,,,,, J52. .Sii d'"IB o# .fSZ. .SZ.8 .S-14 

Oro.It Back oF SmolcehOM-/ns. Wetter 6.S 17.Z 1.1.tJ f.6 17./ 19-7 2./.8 .ltJ. 6 20.7 9.6" 11.d f.d 13.6 /(}./ I-I.CJ IJ.9 //.6 19.tJ l.f:9 /6.3 1.1. 7 18.3 17.4 /4.8 10.s 1'2.!J 
firebox Dre.Ft- Ins. Water /3.z.. /2.0 7.7 12 .I ;.a.a 15.8 lo:4 11_;.L 6-7 12.4 7--3 '!.IJ /3.0 /(}.3 '!.3 ,f,.,. /4.6 //..¢- /tl.'1 '/.2.. l.J.3 14.I /(}.'I // (/_-----1--/.Jl.l 
Carbon Diol!ide (C02 ) in Five Gos - ~ Jl.t7 /11.9 l.f.$' 13.7 1.1.F 14.4 /,/,() 

--------f5cce.u Air - % /S.0 ~s //.S /!J, . .S- /•1.f) 1z.o /0:0 I 

DATA SHEET NO. I, RUNS 1-s 



SUMMARY DATA SHEET-RUNS 9-15 

Length of RtM - Miles 

Runni Time - HrJ. 

Average Speed- MPH 

Wif!;9ht d Tnzin,, /lk:b/al, exd oF loco. - Tons 

Gross Ton Miles 
·ro·t>o"F 

Oil J=irecl, Dry- Gals. :.c:oworr ···•·· · 
Heal Value of Oil, Dry-fJTUJ/lh. 

Oil fin?d per 1000 08HP Hr. - Gals. 

Oil F~ per DBHP Hr. -Lbs. 

Oil Find per Hr. per Cu. Ft F8 M>lcnne - lhs. 

Oil F'lredper 1000 GTM - Gals. 

Wa.fer rroh7 Tender per Hour - Gals. 

Wal'er From Tender per /000 GTM - Gol.s. 

W4ter to Boiler - Gals. 
Steam to Cylinders - Lbs.. '/{;-

Stea'" DlJHP Hr. - Lbs. 
Steam per Di:JHP Hr., From and at cl2"F:- Lbs. 

Boiler Eificitmcy, less FWH- % 

&iler Efficiency, incl FWH-" 

Boiler Pressure - Lbs. ~ In. 
Si«A1n Che.st ~.:s.sure - lbs./ S9. In. 

&ck Pressure - lbs./S /n. 

Pressvre &htw.Jt Steam to Nozzle-lbs./. . In. 

PreSSVI"¥? exhaust Stea"' to FWH- Lhs./.5p In. 

Temperature £11.hau:si .Steam lo Nozz.le - 0 F. 

Dmlt &ck oF Smolcehox - Ins. Weter 
firebox Dr-a.Ff- Ins. Water 

Exce.s.s Air - % 

DATA SMEET NO. 2, RUNS 9-1-5 



Run and Area No. 
length of Rv,, - Miles 

Runnin9 Time - Hrs. 

Avera9e Speed - MPH 

~ve1129t! OeYeloped Acijusfed DtJ Horsepower 
Average CutoFI' - ,r. 
Na. Loaded Cars, incl. Te~t Car.5 

No. empty Car.f, incl Caboos<!' 
Weight of' Tn:1in, Actua I, excl of' Locc. - M's 

Wei9ht oF Tn:zin, Actual, excl oF loco. - Tons 

Avera9e Wei9"1t er Car - Tons 
Weight of Train, Adjv3leci Ton3AD.JVST£P 'To BOM CARS 

Gross ron Miles 

Heat Value cf Oil, Dry-tJTUs/lh. 
Wei9ht of Oll, Dry - lbs./ Gal. 

Oil Fired per 1000 Of3HP Hr: - Gals. 

Oil Fired per DBHP Hr. -Lbs. 

Oil Fired er DBHPHr.,Con-edcd to 18,.300 '3Tl./sfib. -lbs. 
Oil Ared per Hr. per Cv Ft. Ft3 V'Olvme - Los. 

01/ Fired per 1000 GTM - Gals. 

Water from Tender - Gal3. 0 

Water from Tender pe"" Hour - Gols. 

Water f'rom Tender er Mile - Gctls. 

Water l'rom Tender per /Odo GT/11 - Gals. 
Water to 8oiler - Gals. 
Steam to Cylinders - lbs. 

SteQm er DlJHP Hr., from and at 2.12. "r. - lbs. 

f301ler Efficiency, less FWH- .3 
Boiler Efficiency, incl. FWH - % 
f3oi/er Pressure - lbs. St;. Jn. 

Pressvre £xhav.1t Steam fo Nozzle-Lbs./.J. . In. 
Pressvre £xhau3t Steam to FWH-Lhs./.5y. In. 
Tempert1tvr. .5~eam to 5team Cl,est- ".F. 

Tem eraturt! £xhov.1( .Steam to Nozzle - 0 F. 
Temperatvre exhtlv3t Steam to FWH - 0F. 
Temperoture Wa.ter From Tender - 0.F. 

Temperature Water fro,,, rWH - 0F. 
Temperature Five Ga,/,, Sn?okeho1t - 0r, 
Draft 8a<:k of Smokehox- Ins. Wot~r 
Firebox Draft - Ins. Wat~r 
Carbon Dioxide (COa) in Flue Gas -J'6 
CKCe.J.1 A/r - % 

SUMMARY DATA SHEET -RUNS 15-20 



SUMMARY DATA SHEET-RUNS21-22 
Hun" and AnNz No . . 

lltklght oF Thzin, lk:lual, exc/ oF loco. - Tons 

. Mki9ht oF <Ht Ory· Lbs./ Gal. 

r Milt! - G!Vs. 

Wo.le,. From Tt!nder ~r /000 GTH - Gols. 
W1.1ter lo Boiler - Ga/.s. 
Steam to Cylindt!'rs - Lbs. 

~SSIKe exhaust Steam to. F"WH- lbs./. 

.Fi~bolt ./)rQ Fl - Ins. Woter 

Excess Air -· " 
DATA SH.EET N0.4,RUNS 21-22 



SUMMARY DATA SHEET~RUNS 23-24 

Run and Area No. 23£1 Z.3E Z. 23E~ LJ E.,,_ 2.JE,S- .2.3E6 Z3.t= 7 l...31:8 Z3E9 2..4W/ 24/'VZ 2.4 W.3 Z.4W.5" 24-11/6 Z...,.H/7 
Length of Run - Miles ll.94 14- 91- .b.08 /(}.OtJ 'J.S_f_ 6.l.J' 7. 4'Z.. .5:2.I ltf.96 IZ.67 ti'. 80 0.t!O 3J'B 6.tJZ .3'- 9.S-
Runni".i_ Time - Hr.s. 0.1(} (}.Sd (1./6 (J.2.d tJ./5" tJ.z.s o. 45" d.JO /.co ~30 tJ:z.o t7. 2'7 a.zo d.;:/.). d.Zr 

Avera9e Speed - MPli .J2.3r 29.$4 40.s3 .S-CJ.O(f J0.60 2.4.92... /7..Jt9 11.37 Id'. '16 -f.,2.SO H. aa 29.00 /S.4tJ /.?.38 /S.80 

AvenJ9e Developed Aqjusted DfJ Horsepower ~L73/ 2, 'S'"+ ;z, '16? z;_ ~S'Z .z, 97~ ..Z.L6''l.3 .?11 I~;:, .Z~S-3 Z3Z3 .z 76'9 Z, 7S'6 z 73.3 .z l.39 Z.21.Z ZLZ41 
Avera9e Cutoll' - % '41.' .S-/. 7 tl.S-.-1 -12.0 ~/.7 0-2.6 68.'- d"S.6 63.7 -ff-.3 H.I 15"<7./ 672. 73.3 G7.0 

No. loaded Cars, incl 'Te:st Car.s JJ .)~ ..J.3 3.3 33 :ZtJ :zo :ZtJ zo IZ IZ IZ IZ /,Z IZ. 
No. empty Car.f, incl. Caboose ,z z, z, z z z z z, z, IC. /{, /' /~ /(; I~ 
Weight of' Tmin, rkfua I, excl of' Loco. - M's J.' 9(J 3. (;'1() 3,..,,.6 3,610 3_J,9() 2,1.,s 2 /.,$'" 41?5 Z/l?S- z.,2z1 2,ZZI ?.t._Zl..I ~2Z.l 2=i_ Z. Z:,J .z., 22. / 

Weight oF Tnz.in, lktva/1 exc/ of Loco. - Tons 1.114-s- ~ti-If ~8.fS ~J'<f.5 f,64..r I, 0 ft! IP?d td?J' tt._098 t_/// ~ /// I, /II fi_/1 / ft_ I// ~ /// 

Avera~ Wei9ht ~ Cc:>r - ron.s Sl./ .n.J s-z.7 sz.7 SZ.7 -11.? .,,. ' ./ '!. 9 4'1. 9 .39. 7 39.7 39. 7 3?.7 39.7 39.7 
Wei9ht of Train, 1!1<!.f...1..1.:sted Tons l°oRR£CT£D ro 8tJMCAR.S {7-11. 9 ~ 7-11.7 I,. 711.6 ~'7()./ I,' 74'..if ~tJ7tJ.~ ~tJ7S:1 /,d76.tf id7S:9 y12.9 ~113.$ ?l/2.3 /,//2 .z. ~//1..9 J__t//.8 
Gr-oss 70n Miles 21..,.f'.,I? .2.~/"t:- 14...;s-s /~70/ 12.731 ~I h61 0:"'/Z ~6ZO 2.43"9 14,//d 1,tf'<7/ ~~/ ~#Z.6 6,,_693 ~39Z. 
Oil Fired, Dry - Gals. r;l~'J:lfF J~"b"f:./0°FAND FOR 229.0 279...S- '1Z.I /13.8 8.S-.3 I.fl. t) Z..1'1.1 /62.S" $12.~ I' ti. 7 l/d.0 -108.8 /IJO.Z., Z.ZS.3 1.Z#.3 
Heat Valve of Oil, Dry-tJruJ/lh. 18.l. 07~ /8, 07~ /8'07(:. lt£a76 /~o7i;; /~076 /~07t;, /J'L07~ 18,,076 18. tJZ-7 16j_ Oil] I l,OZ.7 /8J..0~7 /9LOZ7 l~OZ7 

Wei9ht of 0//, Ory - lbs./ Gal. t!. 4S'3 ~ .. -1-53 8.4~3 tf.45"3 8.4-53 t!-4-5'3 $.45'3 S.4S'3 8.-1-5'3 9. 4.Z/ t5'. 4.Z/ ,?. 4-.Z/ 9.4~/ 8.+~I 8. ~,Z/ 
Oil Fired per 1000 08HP Hr: - Gal.s. ,2.(./.0 .Z../-S'.4 :Z314 .Z/ l.C/ 19/.~ Z.17·1 :z2s.3 ,z.zs-. 7 .Z70.7 ,2,tJ/. 7 199·7 199./ L.i..f.3 ,2.Z~."3 2Z.9. 0 
Oil Fi~d per Df!JHP Hr. -Lbs. ,t. ~5"4/ z.1)744 z. 0067 /. 8S'04- /, ~179 /. 9377 /. 9tJ./-S- /. 9tJ7i /. ''S'~ /, 69JS- /, (117 1-~766 /. 9730 1, 9df'7 /, 'IZJ'-1-
Oil Fired~ DBHPHr:,CorreC'fed to /(JJOO 13TUs/lb. -lbs. .Z· 01.·fO z. 0./4/· /. 9!~ /. 8Z7~ /. S"9fZ, . /. 915"3 /. 1113 /. fJ4-5" /. 14.Z8 /, t73.Z /. ~S-~6 /.IS-I~ /. 9436 /, 3773 /, 1'997 
Oil Fired per Hi: per Cu. Ft. P8 llOlvme ... Los. ~. 'l+Z 9. ~39 9. 414- /.791 s. 7?1 f.7/S 7. S'Z3 7 85'.3 7 9~9 !- 6..f.3 g,4,3 fl . ..,70 7, 714 7. 714- .7.399 
Oil Fired per Hr. -Gals. S?Z S'S., "14 S-'"? s-~' .S-'64 "'187 .5"d.P .f'/3 ..S-62. .s-s-o S--1-41 ftJ/ $*0.I f/..3 

Oil Fi"r'ed per t-lile - Gals. 17.7 Id.") 15".I 1/.4 1/.2. i..z:·'1. Zt!..O 2..'/.3 Z7.0 13.3 /2.) 1"-8 32.S' .37.4 32.S-
Oil Fi'r'ed ~ 1000 GTM - Gals. /d."Z. /(}.7 $.ti ~·8 6·7 2. /./ u.1 27./ 2..S:/ /Z..o //.2. . /6. '1 2 "1.3 33.7 Z~.2. 

Water from Tend(!r Gol3 co~c 7ff:. FO'l£f'D'LER BlOW-j - ·OFF. ND 'L£R VE.LP/FF. 2,4/6 ~ozz... ~2t:J9 ~3Z.8 ~66 ~,S-{,/ Z,S-2..1 .z/ dd6 cf;.$"'77 79'6 ~2.26 /,/#4 Zy.S-4d t37~ 
Wo.ter rrotn Tend~r per Hour - Ga./s. ~tJ#d !d44 4_tJ53 ~640 ~..fftJ . ~ z-141 cJ;60'f "6 .97 s;.s-77 ~,,6'0 6,/30 .S:?Zd .5':'~# ~~~.6 
Wa.ter l'rom Tender£!,.. Mile - Gctls. /tl'J 2d3 /?'I /33 /27 .2.SI 3Z3 3#0 2.94 f (} .2// .:1#~ ~ZL 3..f8 
Water l'rom Tender ,oer 1000 GTM - Gols. 1177 //6 //6 J'd I 76 234 .JtJO 3.S-7 1... 7.3 J'/ /'/(} 34-6 . 3tl'O 313 
Water to Boiler - Gal.s. ZL ~II ~_5D4- 114-07 ;, 449 I; IZ.S ti. h~/ .z, 310 IL99.3 ~J..s-+..z iJ s-a 118 IJ Z-IL ~ Z7-I- Zft9 11 7.89 
Steom to Cy/ind~rs - Lbs. /He· 5'7. 7'·3 5~ 78Z, 77i_ 15.3 '''- '"'S' {.&_ 7./0 ~ 13, S~3S.3 4'L$'9.J S3., 099 4tJ_,L l'a J~iUO S-8,,_ 17.) .5~-1-~S S'~ 37.3 s~zz...J 

Steam per D8HP Hr. - Lb~. .tjJ ~·I z,.{) 22.3 _Z_()./ 2.J./ .z4.7 ,Z~.f _,Z_Z._9 /4.7 13."' Z../.5 ll."· 4 z-1.3 ,z3.3· 
Steam 1!._er D8HP Hr., from ano' at C.12"F: - lbs. 24.8 .ZS.~ 3a.7 Z'·Z Z4., Z7.I .z '/./ Z4.£ ~7.o 17.3 l~.3 .Z,S-.3 3/.0 21.~ 27.~ 
!:301/er Efficiency, les9 FWH- .% 1~.z 77-5" t.3.S Sl.S' 7€.& 9/.(, 7/.6 77-9 5"5.4 S,Z./ $() . .Z, 7S.~ i0.7 79.3 
fJoiler Efficiency, incl. FWH- ,r, 97.I 8 3 .;:, 949 9Z.9 19.o 9Z-~ ~,z.4 98.7 ~3-5' S-9.3 90.3 9£.S' 9/.S 9/.0 
doiler Pressur~ - l.bsL_ StJ. In. Z.."l 0 L"fO .Z.4/ 241 Z41 .2..43 .2.-"'(/ 243 242 2. .3 9 Z.39 2 ..f.f" .Z.41 '2..-16 2..46 
Steam Chest Pre3.svre - Lbs./ S.£:_ In. .Z..2-4 z.zs 2..Z.S 2.1$ Z.25" .2..30 230 2.J3 231 22-& 2.Z...~ 1-3Z.. ~{, 2.37 Z.JS' 
Back Pressure - lb8./S!i:_ In. ?..5" J'.4 4'.8 £7 ·d.6 8.7 #./ e.z. tf.3 8.1 B.I .eo t!/.0 7-tl/ 7. 7 
Pressvre Exhav.;t Steam to Nozzle-Lhs./S.f.:_ln. 9.Z 8./ ti.CJ £}_ t!.1- ~ 7$ .11.3 17 7.3 7.S 6.'/ 7.1 7 . .S- 7.6 
P~ssvl'V! Exha1.1.st Steam to FWH- Lbs./.59. In. 6.7 ,.7 6.3 ~-7 6.7 ~.3 .. -1 6.h ~-4 '·7 7./ 7.0 {..3 {..O O.'I 
TemperatvJT .Jteam to .Steam CIJe.st- "F. b34 632. lj~ U6 647 632. '2..S 634 o:JO ~40 ~40 b4.S 62.S (;/8 6ZL 

.!:. 
Te"'!f!._~ratvre exhav.st Steam lo Nozzle - "F. Z.87 z.as- 2.88 z. 73 2.77 2.74 Z'/O 30S .z. 91 Z.66 2b6 Z'JO 2.83 . 2.98 281 

---1 1----
Tempert21vrt'! Exht'lv.st .Jteam to FWH - 0F. :JOO jo,> 297 2.85 2.$6 297 .J:J6 .J.S-1 .J30 274 z 74 ,305' j2..tf 32 7 .337 
Temperatul"'e Wa.ter rrom Tender - "F. 76 76 7b 77 7L 73 74 74 7_4 7S 7S 74 74 7.S- 74 
Temperature Water f'rom FWH - 0F. Z.Z.7 2Z.7 22.7 2...2'/ 2.2.'/ 22.7 2.2.Z.. . zz.o 2.Z.3 2.30 231 2.30 Z2.4 ZZ.4 2.Z. / 
'remperature Five Go., in Jmokehox - "F. J5.3 o.>Z. 4"&0 S"'.S-1 ~.$"$ .f-17 ..1"38 ,,.,8 043 .S.54 Sf { .r.s-7 ,S-38 S-32. ~~" 
Draft 8acl< ol Smokehox - l.n.s. Wot"r /6.6 /6.5 I 7.2- /6.5' 16.7 16.0 /4.t! 149 /S:Z. 17.d 11.0 111 14". 0 13. ~ /.f.6 

FirebOJC Draft - Ins. Water /tJ..5 /IJ.4 I/.() /d.4 /tJ.5 /d.d 9.s 9.4 '/.6 11.8 12-6 //.6 1- (J 8,9 '/.3 
Carbon Oioxldtl (COa) in Plv« Ga.s - ~ /2.'3 1/.8 //.0 11.+ !l.7 11.1 /l.Z //.() //.$"' //.$" 

t-- _.., 
,J,S' . .5' 4.S-.O .,fa.a -#.tJ 49.0 j/f_(J ~xce.s.:s Air - % .)tJ. 0 .37.0 31.0 3if. o . 

1-:... -~-

DATA SHEET N0.5, RUNS 23-24 



SUMMARY DATA SHEET-RUNS 27-31 
Run and Area No. Z7e I 3/E.S- 3/ c 6 

Length of Rvl"I - Mi/es 

Running_ Time - Hr.:s. <7.ZO d.35 d.Z.S- CJ.3(} a • .30 tl-1.S- d./S" d-30 d.30 tl.IS d.JS- d./.S- d.ZtJ d.6(J d.ZS" d,ZS d.Z.O o.30 d.4<1 d.ZS" d.ZS d.IS d.35" tf.-1'.S- d.3d d.60 

.Avera9e Speed- MPH ft10 28.26 .3<J . .JZ 2././0 23.03 43.33 17.87 '2.3.30 /tf~4tl 4/.J'7 .3.f.29 12.67 U/.4() !S.Od 17.J'd 42.-13 -4tJ.4tJ 2.7.t73 zS.73 ·· /7.32 4-1.0d .¢7.73 .3/.6tJ 2/.93 21. 90 / 'j.3cf 

.z. ;sz zs~s 
7.J.Z 7;:J. Z 

No.l..oadedCars,incl re~tO.zr.s .31 31 If II Ii 17 17 17 11 Z.7 :Z7 Z.7 13 13 13 IS 18 18 18 18 $ Z~ Z6 IS IS IS" 
No. empty Car-4, incl Caboose 5" S- 4 4 4- I I I I ! .Z I£ I z, I z, I Z. I z, I I I / I IO /0 / O 8 I 8 

Heat ll'&lve of' Oil, Dry-Brt.JJ/lh. L_!'.0.12_ /J',0.33 /~0.33 /if,tJ$3 /l,0.33 /t039 /8,10.39 19,,tJ;J<f' /~o.n IS os7 /i',tJ57 /~tJ57 111~057 /~oS? /l.,OS7 18i033 /t033 1to33 /~o:J3 /8,tJ.53 18.asl /80S7 /~tJS7 /1/,tJS7 lfJos7 lt/,OS"J' 

Wei9htoF01I, Ory- Lbs./Gal. I-#~ 9.4'f-Z, 8.44Z 6'.44-Z. J'.41Z, J'.~36 8'4% #.4-3~ tf.4-3~ 8.444- 8.444 8.444 tf.#4 t?-4# 8444 8.389 8.389 J.3#1 ef.389 .J'.389 9.39/ 8.391 fi.3'j/ 8.391 6'.39/ t:f.39/ 
Oi/AredperlOOO D/:!3HPHr:-Gal.s. ,2/2..±_ .Z,Z/J.-f: .Z/4.9 .Z.28./ .Z6~-i Z46'.3 ZZ4.7 ,ZZ?." Z47-.Z /r/I./ 197/ zo77 ,,t./O."f 2.37.0 ZZ./.S' .ZIJS.S- ..2tJ/.$ :ZtJZ.'i_ .Za7.4 .234.7 ,,Zdl-7 ..2!J6-~ .U?-3 ,Z4'7-I ~;.7-3 ~#~ 
Oil Fire'd per D!JHP Hr. -Lbs. I 7'15/ I ~~IJ~ /. 114~ /. 9.ZS"t;; .z: 1~7? ,Z.tJ.6<14 /. 8?S~ /. 9,,t.tUJ, z. OJ'S"O /. S8IO I ~-'4c /. 7.5"-l/J /. 7710 ,,z:'. IJO/t> /. IJoo /. 7.z.llJ /. ~9.JO /. 70)!0 /. 74/JO /. '/~f/t!J /. -''IZtJ /. 75~ /. 7~1>0 .z. t:J"?,50 /. 99/0 ;:'.tJ'S'llO 

Oil Ared.E'!:° DBHPHr.,CDrredc-dio 18$00 CJTVs/lc. -lbs. _/._ 7'~9 /. 8334 /. 7377 /. 8975° Z 13~~ -;?.0393 I. 1685" J. ~'1.SO ,Z. OSSO /.S"67o /. ~o /. 73/o /. 75.Jo /. 'f74t:J /. l~S-o /. "99tJ / . .t.6fo /. 6770 /. 7/S'O /. 9~o /. ~~9tJ /. 7JlO /. 7370 Z, 04S'o /. "'i~So ,:Z.tJ.Z.30 

Oil FlredperHr.perCu. Ft. Ffj Volvme-Lhs. //.JZ! 9. 9£>.3 JtJ. 730 9, 'S"J /t>.Z49 <:J.ZtB 9, 431 8. 914 9. /tJZ /b.GS6 /IJ. 71J7 //. 414 /tJ. 749 3. 005" fl. 63/J "J.431 /IJ.(}/~ "1·320 9 3/Z, 8. Zf7 NJ. 311 /tJ.99~ /tJ . .3Z.9 9. 5.ff /a.4'10 'f. 7og 

i--M_a_te_r~from~ __ Te_~_do_er_~,__er~l'1.~de~--G_cV. __ s. __________ ~+--'-7_1 __ -+-_l_s_L __ -+-_2_~_s-__ -1-~3~1~6:;:__--+--3-r_o __ -+-_/._:6"l_, __ -+_1_~_0_. __ -+-_2_6_0_· __ +..,.....3-Z_~ __ -+----~-+---~--.i--/.-6_7 __ -+_::_~_8~9---+-~3-~_0-__ -+--==3~7-l~--+--/-4~?---+-------+-2_L_3 __ __. __ 2_4_3 __ -+-~~---1--!.-~_l __ -t-______ -i-2_J~4---1-_~_r_2~-t--J_2_s_-~-1---$-S_'b~~ 
W4-ferl"rom Tenderper/000 GrM-Go/.s. 100 1'113 2.47 294 2'13 /6-F /"17 z'a 3Z1 95 .2.S'1 pZ"f J32.. 16.s" Z.40 Z.'80 '16. /,3(,. Z87 3/d .3Zb' 

8oiler£fFiciency,lessFWH-% 77/ /IJ.9 13./ 78-3 $1)-4 ftJ.3 7f.5" 74:/ 74-1 7/..i_ IS./ 7'-7 J4-./ 74.q 7Z.Z 7S:1 '7tJ.2 tJ:J.8 7122 6~8 77.6 6.9.2 
8oiler Efficiency, incl. FWH- 7o J</S' 9.Z./ 9J./ 91-1 9Z.S '9/ I 18./ R-4.4 fS·3 !3.3 9~.ro ${,.q. '943 t?S'. i 13./ Rt.± !JS.9 94.7 tJI,/ 80.<j. 48.S 79.l 
fJoi/erPressun~-lbs;f.:!1Jn. 2.33 2.2/ 2....,./ Z4-3 242- 236 2..3.h 241 2...;f/ .Z34 Z.37 Z3"l 242- .2..4/ 241 23'7 .l.39 2~1 .z..4a Z35 24-Z.. .Z.4Z Z43 242.. .Z..:1_± 2..'113 
Steam Che.st Prt!'3 s1.1re- Lbs./S9./n. z.10 1'15""' 220 2.28 22..4 2.2t.1 2...17 2.23 226 21~ .Zt-4 21'1 222. t.30 2Z7 2-ZI 2./9 Z23 Z.22. 22./ l.Z.3 2..2./ 2-l'L .Z.2.4 2.22.. 22.4 

8ack Pressvre - lb2./S.!l:_ln. 1.3 #.S __ t--..... 1"--'.1--+ 7. 7 9.3 S:"} S-:3 6.9 7.0 '1..'l_ 9.!1_ 'l..4 14 6.3 J.7 7.6 ,P.3 /'.O 7.2. b.O 'f.8 /d.3 f.3 J!3 _2,_b. l!.'-
rA=r._e_s_sv._r._e_Ei_x~h_av._~_t~£~ti_ea_m_t~o_N.~o_z_z!._e_-_l_bs~./.~J.~'f._.A_~~---1i--=-£~.4'---+-~7._.J'_-+-~9.~.L=--+---'-7~.z=-c--+-__._.tt,~.'.S~--+--S:-.1~-+-~.S:~.3~-1--~~-0-+---~--Z---+-~d.~.Z--+-~9.~._0 __ +--'-9.~Z--1---'tf..~-'8--+-_-S:_:S-_-1-_6.~l--+----""b-·Z_-1--=-b._.7_-+-~1~/--+-_..;,;b_4,__~---11.~'.#--+--~--8--+ __ 1._1 _ _,__tf._.4-:--t---J._.O_-t-_t!._._3~-1-~~~-3--1 

Pressure Exhav3tSteam to FWH-Lbs./.59.ln. t::./ 6./ 7.h. 5:6 ~.7 4-7 4A_ S.4 5'..-9- 7./ ~{) ;.6 J.4 ~..> .S:.6 S:'I 6.S' ~S .f.6 ,J.S' 7.,1 8..+ 7.4 6.J"" 7.3 £.~ 

Draft Back ofSmokehox-lns.Woter 16'.9 /,f':.4 /1.-4 /6 . .> l.P.3 12.,9 1"-Z /S.8 /4.2.. z.tJ.f Zd./ /f.S ;g_g 12.3 lf.7 JS:] /7.9 /b-8 IS.7 13.8 /£/ /'7.2 lt9.3' /.S:.) IJ..:f /6.0 



Run and Area No. 
length of Run - Miles 

Runnin Time - Hr.1. 
Average Speed- MPH 

Average CutoFI' - % 
Na. loaded Cars, incl lest Car.s 
No. empty Car.f, incl Caboose 
Weight of' Tl'rlin, /klval, excl of" loco.-M's 

Wei9ht oF Train, /k:tval, exc/ or loco. - Tons 
Aver?:l.fe Weigllt .,. Car - Tons 

Weight oF Train, Ad:v.sted Ton.sc.oi!r' TEOTtJ80MCAR5 

Gross 10n Miles 
Oil Fired, Dry• Ga/£C0 JrJ1/'J/i.0 [t0 )fl°FA1Vo· FOR 

Heat Valve of Oil, Dry-l'JTUJ/liJ. 
Wei9ht of Oll, Ory- lbs./ Gal. 
Oil Fired per 1000 01:3HP Hr: - Gz/.s: 

Oil Fi~d per 08HP Hr. -Lbs. 

Oil Fired r DBHPHr:,Corr-eded lb ltJJOO 13TUs/lb. -lbs. 

.,. Hr. - Gals. 
.,. /11ile - Gals . 
.,. 1000 GTM - Gals. 

Water l'rom Tender per 1000 GTM - Gals. 
Water lo 8oiler - Gal.s. 
Steam to Cylinders - Lbs. 

&iler £Fficiency, less FWH- .3 

&iler Efficiency, incl. FWH - ,:, 

!Joi/er Pres.sure - lbs. 'St?· In. 
Steam Chest Pre.s.sure - lbs./ S . /11. 

Back Pres.svre - Lbll./.S. In. 

Pressvre £xhav.st Steam to Nozzle-Lh.s./.51 In. 
P~ssvre £xha1.13t Steam to FWH- Lb:;./.59. In. 
Temperature .5team to Steam Che"t - 0 F. 

'rem erotun: E11.ha<1$f 'ISteo.m lo Nozzle - "F. 
Temperatvre ex.ht11<13t .5tf!'al'T7 to FWH - 0F. 
Temperature Wa.ter From Tender - 0.F. 

Temperature Water 'Fron-J .FWH - 0F. 

Draft Back or Smo!ceho11- l11S. Watt!!r 

Fi'rebOJC D;; ft - Ins. Water 
f.arhon Dioxide (COa) in F'l1.1e1 Gas- 96 
CKCff!.J:J Air - % 

SUMMARY DATA SHEET -RUNS 32-39 

DATA SHEET NO. 7, RUNS 32-39 



Hun and 191"¥1a No. 

Average Speed - MPH 

Wei~ht of 011, ·ary· lbs./Gal. 
01/ F'i'n'd per 1000 OfJHP Hr: - Ga/8. 

Oil Fi~t:I er D1'HP Hr. -Lbs. 

Hr. -Gals. 
Mil~·Ga/1 .. 

,,- 1000 GrM - Ga/4. 

OrM ~Gals. 

Pl'es111re Exhaust St~am to rWH - Lb.J./.Si . In. 

r•m.o-ralvrt1 l!Rhoust .:Jt•am to rWH - 0,t::; 
'limpel"'OfUrtl Wo.t11r f.rom 'Tilnd•r- 0r; 

l'i'r11bo.1t Ore. fl .. ln1. Wat"r 
f.!!hon 0101tld• (COY.J.n /f'/~11 G49 - !g 
E°KCtl.f.I A/r .. ,S. 

·-----+-------+---·· ........ .,, .... --

SUMMARY DATA SHEET -RUNS 39·40 

DATA SHEET NO. 8, RUNS 39"'40 



Run and Area No. 
Length of R1111 - M11es 

Ru1?nl~ Time - Hns. 
Average Speed- MPH. 

}. 

r 
I 
r 
'I 

1*~1tt~ Developed AfJi_usted · DlJ Horse_f!_ower 
Avera91P Cutoll' - '6 
No.. lo«lecl Car,,:, incl Te.sf Car.s . 
No. empty Cor.t, incl Cahoos~ 
Weigntor Tmin1 Ac/val, exc/. of' Locc.-M'.s 

Wet~ht oF Tn:zin 1 Actual, excl of Loco. -Tons 
Avera.~ Weight per Car - ron.s 
Weight ol' Train_l_ At!.i_u.sted ron.s0,RR£CTED TD BOMC4Rs 
Gl'"oss ron Miles 
Oil Fir~cl, Dry. Gals. ~r5f],(20~~·F AND FOR 

Heat Valu4' of Oil, Dr1_- 8rtJl /lh. 
We1tht of Oil, Ory • Lbs./ Gal. 
OJI Flrc>dper looO Ol!JHP Hr. .. Ga/.s: 
Oil A~d per D"HP Hr. :...Lbs. 

Oil Fired per DBHPHl":,COnYC"f«I to 18,JOO "Tl.ls/lb -lb~ 

Oil Firtld..l!!!!" Hr. ~r Cu. rt. FIJ Yblwne - llls. 

Oil Fi"rtu/per Hr. -Gal.s. 

Oil Fi't'ed per /"life- Gal.s. ·~-

Oil Arecl per 1000 GTH.;. Gal~. 
Wa. te'r · From Tena'~r - Go/3, stf1.~C{fJ!,,,Fj~_18k'tfN'llfW" 

Wea fer· From Tend~r per Hovr - Gol.s. 
Wa.ter from render~ M/le - GQ/s~ 

Wq.fer fr_Q!1'1 'li_nd~r.i>~f"_f(}OO GT#( - . Gals. 
Water .to Boiler - Gal.s. 
Steam ta·. Cylincl~rs - Lbs.I&_ 

Steam per DIJHP Hr. - Lbs. 
St~m _p_er DtJHP Hr.1 from and qt t!.IZ 0 F.- lbs. 
!Joi/er Efficiency, /e.ss FJt(H- -" 

!Joi/er EfFicien~ incl. FWH - % 
8oJ!er Pressure - lbs:L_ StJ. In. 
.St~am Chest Pre.ssure - .. lbs./S~ 1'1. 
&clc Pressvre - Lb$.LSg.. In. 
Pressvre EJChav.:tf Steam to Nozzle-lbs~~._ln. 
Pressvre. ~xhav:st Steam to rWH - lbs./ Sp. in. 
rempertllvre .,team to .5/'l!!am Chest-•;:: 

Teml'_~ratun E11.hav:1t ~team to Nozzle ..:. 0 ~ 
Tempenatvre EKhou,t _,tea.m to FW~- ~·. 0F. 
Tempel"tlfure Wafer. rrom Tender ... 0F. 
Tempera tv~ Wotit!r from r/IVH - 0F. 
Temperature Fl<-'e Ga3 ,;, J,.,.,okehox - . 0 F. 
Dralt 801;1< or ..5mokeho11 - Ins. Woter 

Pire.bdx Oro.Fl:... Ins. Water 
Carbon Dioxide (COa) in rlue Gas-s_ 
£K~e.s3 Air - % 

SUMMARY DATA SHEET --RUNS37-38 
J7e I J7EZ. .J7e4 J7E.f ..11ES J8fQ/ .Jt/ {,(/ ,2. ' J6'W.!1 
.~.S6. //.~4 7;$/ ?:.£/ ' "1. Z..3 ~l.·'11 -1. 16 ~.73 

tJ.}..) d . ..,(} ti./$" ii.ZS- t:1.3r d.Z.S" 0.3(} '. 11.K-
.z.,.2A 2 9.2.0 ,S-tJ.s-3' ·~ 1.88 Z.0.6~' #7. (.¢ /6;.S:'.3 /4. '' 
J_l,,l,.o. .1. 17;?, 3, ,/J'I ..1L/.J5 .z.L~~S" ~S-~.J ..zLj// :Z,IZ.9 
G6.6 64;3 .5'·"- 6a . .r · 71.2 .J''"().' 7.1. 0 72.7, 
.el '.,z ~ 23 ,,zo ,20. II II ll 
IZ /;& IZ 3 '' 

3 13 13 I .3 
.37/t .371? 371 "f 2.~_31 . 2.,2.S7 2,137 ~/S? ~1$"7 

/."""" J_l&O ~8&.0 IL_//' /,11<1 I,(} 79 ~'17'1 fL.117'1 
~{,.S"· 46.S 4"--' ' -18. 7 ~~7. -'16.0 4S.tJ ~o 
~101.1 t,l/11.3 t_"l~.I /.()'1/.0 /.d'}'1.4 I (tJSrJ.4 ~tJ7d.6 IL_d7/./ 

/L8~6 2t__I# /4~-ll L_/S'(J l_ 9-1'1 12.,.S-10 ~.J/<1 · z_za1 
11/.7 2'/S:IJ 11.f.4 113.Z 2Z9. 7 /tf(J.3 /~7.4 23a., 
17, Ill 17,118 11,_lll 17, 818 1'7i_888 l~?.17 /h937 ./29J7 
/.J,Z/ /.JZ/ 1~32/ l.J2/ /.321 ,.~jz, e . .t1Jz 1.f.JZ 
Z.J~.2__ z3~.s- .221 . .f. ~JJ;7 £_,N;,z U4.z 2#4 Z4~./ 
/. 971J /. 9JS-

/. '"'~ /.?.,f.5' 2-"~~ /. 7Z.Z.. Z-"SS ;e.IJS-8 
/.'?~~ /. 11,I /. ltJ~ /. 9'~1 2-tJ~ /.~11 /. 9.,~ .z. tJ/7 

// .1-l,Z, '//. JJJ 1/.71~ //. ~S"D /O. ()~/. /~.Z/S- 8.~/S" d·"'' 
7~9 738 7~3 73°3J ~S-'1 72.I ~, oLO 

28.1.. ZS.3 IS.I 24.S 3/." IS.I · 3~7 J4.8 
/S.6 L4.lJ ,., .z.z .. s Zl.'1 lttf.4- 'J/.5 _J},..4 

I, ?~9 J,d/7 fZll 2,01-I Z,S-3~ ~63.S-
t """ 

~.rtJa 

Z7~'1. i_s-<f.3 . . ~s.,,IJ ",/,df6 7,.Z-f~ ,f~(/ ~6J"d .s;.s-62. 
2?7 · 2 St/ I~'/ 2,. 70 .1.S-1 '/~7 41J2 372 
16~ 1-f..1 ?6 2;~7 311' /3/ .1"1{, 3-f7 

. ~Z~7 .3LIU I, 47z, 2, ,zcg ~13S" 2, Z'14' 2,c81 ~880 

71. ISZ 7ZL.1tJI ·8~UD ;7Q.7J~ 4'~ /D9 4'~114' ,1, 18.J ~~~/3 
2~.a ZZI 2S."1 . Z4·1 2S:9 17._L ,ZJ.J__ _Z_4.7 
Zl·S" ~7-Z, ~1·3 ~,,., .:JtJ· i Z/.3 3z.3 ~,,.~ 

Jf.7' 7'J.S- 7Z.~ 7/.7 IJ.Z ~~z 5'~7 77.3 
If. 'I ~9.Z. . I~~ l.ZJ1 . .,s;z, ,,.~ ~/.3 17.~ 
24.3 '.Z..46' 2.4.5' 24S' 2,4.S. Z.41 2.44 2# 
Z/4 Zf4 2.1,S- ' Z..19 zzo 2./.,r 2z..S" 2.Z.Cfj 

/tJ.Z '?.8 ,9., f..5" ~() 8..5" 7..5" ,:7. 
7~8 7.8 ,., .l,Z 7..3 7.8 J.4 -'/.6 
"J.4 7 . .3 7.&' '· {, 

6.1 6.~ .s:1 S:I 
~$"S &G,,/ 6-ltl' 6Sd '-17 ' ~'' ~30 €.2.I 

.332. .3-1-tJ ' .306 L'17 .J32 3/2 J/7 ,.JtJ/ 
J49 3.FZ 30€,, 30.1_ 301.. 3().1_ UI 32, 
70 7tJ 70 G!l_ . ., ~!!_ 70 70 

ZZtl 22..1 228 230 2.Z..I 2.2.7 21 't 212. 

.~O 6"f'' ~8-1 S"7S" S7S 0'16 o.5"' IS"47 
111.1 /,f.~ ' lf.tJ 1'-I 17./. !PS /3.4- /2./ 

/.1.S" 13.'(J ' ,,, 13.3 /3.S 1/.9 /.3.3 /4:1J 'J./ 
/./.2 ' /.f./ I"·~ /.1;J' /,1.3 
/3.,S- /,/.IJ 12.. () 16-S- :2./.()' 

DATA SHEET N0.9,RUNS 37-38 


