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8 Point, Brown Eleotronik, Flue Gas Teqperature’Reporder

A-1 In smokebox, on boller center line near nozzle
A-2 to In smokebox, near front tube sheet as shown on

4-8 inol sketoh

12 Point, Brown Electronik, Boiler Sheet Temperature Regorder

B=1l Pireside Left Side Sheet behind Firebriok
B2 Water Side Left Side Sheet, Rear

B-3 ®* , Front
B-4 " w Door Sheet Center line above Door
B=5 " " Right Side Sheset, Front
B-6 " " " , Rear

B-7 Fireside Right Side Sheet, behind Firebriock

B-8 Shell, Top Centerline, Third Course (Main Ref, Point)
B-9 Fireside, Centerline Throat Sheet behind Firebrick
B-10 Shell Bottom Centerline Third Course

B-11 , Seaond Course
B=12 "o, n " , First Course

B-a (Alternate) Water Side Crown Sneet, Forward
B=b ( bl ) ® , Rear
B-o " ) Continuous Blow—down Pipe Line

16 Point,Brown Eleoctronik Firebox Temperature Recorder

C-1 14" Combustion Chamber Probe, Top, near Tube Sheet

c-2, C-3, C~-4 - Spares

Cc-5 14" Combustion Chamber Probe, Left Side, near Tube Sheet
C-6, C-7 - Spares

Cc-8 14" Combustion Chamber Probe, Right Side, near Tube Sheet
Cc-9 - Spares

C-10 Fireside of Left Side Sheet, Front

C=11 Fireshﬁe of Left Side Sheet Rear

C-12 :
C=13 L n n n «a ~n
C-13-A " . = " ", Front
C-14 " noo. " = Center

C-15 Fireside of Door Sheet above Door
€-16 Fireside of Door Sheet left of Door



Brown Eleotronik, Push button Type Indicating Pyrometer.

Designation Purpose & Location

M-1 Tender Water

M=2 Water to FWH Chamber

M=3 Fuel 0il at Meter

M-4 Fuel 0il at Burner

M-5 Feedwater at Side Check

M-6 Hot Water from FWH Chamber

M-7 Exhaust Steam at Nozzle

M-8 Lxhgust Steam in FWH Chamber

M=-9 Atomizer Steam at Burner

M-10 Left Steam Pipe

M-1l1 Right Steam Pipe

M=1l2 To Auxiliary Selector Switch

M=-12-4 Calorimeter at Dome

X-12-B Calorimeter at Dry Pipe

M-12-~C Aspirating Probe at Firebox PR~l, Platinum -
Platinum 10% Rhodium

M-12-D Aspirating Probe at Firebox PR-2, Pt-Pt,104Rh

M-12-E Exhaust Passage - Left Side

M-12-EA Wye Pipe - Left Side (Alternate)

M-12-F Exhaust Passage - Right Side

M-12-FA Wye Pipe - Right Side (Alternate)

M-12-G 1" Steam Flow Nozzle

M-12-H 3" Steam Flow Nozzle

M=12-I Feedwater at Top Check

M=12-J Spare

M-12-K Bleed-0ff Steam in Wye Pipe

3 Pen Bailey Pyrotron Temperature Recorder

RT-1 Steam in Right Leg of Wye Pipe
RT=-2 Steam in Left Leg of Wye Pipe
RT-3 Water to Desuperheating Sprays

1l Pen Bailey Pyrotron Temperature Recorder - Controller

RT=C Steam in Wye Pipe at Junotion

Sketoh 7A - Identificatidbn of Temperature Symbols for Fig. 7.
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1-50 LABORATORY REPORT L-4371

Analysis No. Date Recd. 5-18-49 Assigned E.B. St.C.

Material Fuel 0il from Standing Tests

From _ Bngine 4401 . Regn.& Order No,

Insp.Bept.No. : Car No. __ Date Completed _9~18-49
Analysis shows: ' Gravity OarI 9,0
| Moisture, % 1.26

Density, lbs/gal. 8.388
Heat Value dry, BTU/1lb. 18,220

Note: Heat Value oaloulated from: 17680 £ (60 x °API)

Fig. 13
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3T Shec? Ro. M

STANDING TEST PLANT - SACRAMENTO
ENGINE NO. 940/, TEST SERIES BI-Tio-D RATE_ 7 _r3sc

Log Kept by___ . 5 8. DATE _tMar [L04
32' DESCRIPTION OF TEST A/?/?ANGEMENT

/| Nozz/e Dia. in. Cross Sairf L x3 " Bascer 0’/{/&45

2| Stack Dia. _____ 29 in Location ___Srendagd Height __ /3%

3| Spark Arrestor__(Zes«<er Sand Exhauster one

| Style FirePon__ T x N O Modificatrons __ ¢ Mlaw_ Coen Bvroveftd
5 jg’é s 2 FPor Burwers, 60°L, Lorrows Orsrr (Hure v Dsmpes Fom

6| Ll /3venvers

7| Damper ,oos/fzon.s and special conditions of this fest Obey T iwns ar sraer.

8 Cuanger 7o " amu = [/ “o0ed,

9.

/0. Other dota O Pressefs 7o Mo Svovers S L7 Es.

/", Torr (3orcee Creri
FZ' Atomizer Pressure /40 o5 —Faw ; Jo <&- Lot Fuel Oif Pressure _ L ¢85 ar /2mP
|

— e
FUEL AND WATER DATA ]
FUEL _OIL HOT WATER COLO WATER
Observer L S B Observer L. F B Observer . Q.
Time __|Meter Reading | Gals Diff. || Meter Reading| Ga/s Dif¥. || Meler Reading | Gals. OifY.
I 36 |559/60.57 499 756 08452 . '
2 s 55929702 | fIE A || L vsd | J6F7 T10/3 % /2.
3| /200 |559433, 26 | /34.24 || L9475 [ /724 7/ 6 /572
@ /2:/5 |55F54LTF | /I5.52 695563 2224 A3 /R L 72 F
5 Saf 2/ _S/07 ST
A
7
8
9
0
/1| Fuel Oif Datq:lbs/gal at 60°_______ Heot Valve ary/’b. Moistwe ______
2| Observafions duwring lesls:
/3 Stack cobor (Zc‘me = .05 SONGELMaNN
/& Fire,(drumming ek ) ___ Quer
5 Carbon
/6 Others
17 .
]
/9
2
2/
22
23
&
25 —
z .
27
29

Fr6./7



. : 37 SHELT A0 BA |
S 7ANDING JZST ALANT-TACECANENTD :
NI No.F40), TESTSER/LIBL~T70-D RATE L _Psrs
0/0‘,,4/0,5 Nome [ tLro7 7 Dore Sl owr/ X /57 54
77EM No. [303 [3/3 | 3/# | 304 [ 3034[3088] 309 | 372 [307 13074|31/ |3/ 4]
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STANDING TEST FLANT = 5A68AME/V7'0
ENGINVENo. 440/, TEST SEL/LS B/~ /o —

O RATE_L_ Psig

Y SPEET AV )A)
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ST Sheet No. 3A

- STANDING TEST PLANT - SACRAMENTO
ENGINE NO. 440/, TEST SERIES B/-770-D RATE _/0_rsic

N

Log Kept by ____L.5 8. DATE _flay /5, /7ﬁ
Ly DESCR%PT/ON OF TEST A/?RANG MENT !

/| Nozz/e Dia in. Cross Spiif xS Caspcer Grioge

2| Stack Dia. Z n. Location Height in.

3| Spark Arrestor SEST Sand Exhauster oveE

4| Style FirePan___7 ¢ ) Modificatrons & Cocr/ Moyn LDueneres,
5 D° (Covresy & ¢ 2 Coenw oy Boeneres &0 ° Comrean £, LDorrem Llescr
Gl _Crore omp DOM/’!IC pot & _Aasrn Buevees

7 Damper positions and special conditions of this fest FA kv o/ Pew =

8 [ 74" oren. o

9 .

/o’ Other data _Qi [Ressues I/ <83 sr Luevae (f7m) 20 85 on D e

/|

Atomizer Pressure (5783 —mMen, F78S -AT Fuyel Oil Pressure S o5 pr Lumrr
FUEL AND WATER DATA

I IR TR Ra S OROSNS o NEwEwm~

FUEL OIL HOT WATER ___COLO WATER
Observer L 35 3 Observer (L.F. O. QObserver A Q.
Time - |Meter Reading | Gols Ciff_||Meter Reading| Gals Dif¥ || Meler Kead Gals. Orrr
00 | S4005. 79 Jo/¢86 18769
/. /5 | J4o2/3.05 | /64.26 || 703763 2077 996/ ‘/]%_
L 3o0 | 5¢037% 23 | /64./8 || Zosg#s9 | 2994 J2/769 | [P0
/-5 | Syos #£37 | /65754 || 07947 2oFF JRI568 | /P02
®97.58 | 4=é/ | s¢oo0
Fvel Ol Oata : Lbs/pal at 60° HeotValve _________ BTU/I6.  Moistre o
Observations dwing rests;:
Stack color e = Jou8 /gNGELMMM
Fire,(drumming efc)__Quvigr (ienre, _
Carbon
Others
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LNEINE No. F40Y, TESTSER/LTBLT0-D RATE _L0_Psrs
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ENGINE NO. F40/, TEST SERIES B/-770-D RATE /3 psic
Log Kept by _L.S5. B

IV Shee? No. 3|

STANDING TEST PLANT - SACRAMENTO

DATE [Tar /B (9249

RSV A W S

2| Atomizer Pressure /5 4*

DESCRIPTION OF TEST ARRANGEMENT
Nozzle Dia.___ O . Cross Splif L2 x3’
Stack Dia. __20 ___in Szro. Height (372 __in
Spark Arrestor ___SBAsker Saond Exhauster _Mon ke
Style FirePon_ T & N O Modificatrons .ﬁ@fa.é%ﬂz«.ﬁ.«&dfﬁa—
CenrRAL £=90°; L Comv /uor Bunwers £ 60% Borrom Fir Dvcr & Darper ror
Mawvy Burwvers, 7or Bouer CHeck

Damper positions and special conditions of fhis Rest ELivk on Fes=Rl) opEn -

Location

&

e D 3%

92% Fuel Oil Pressure 86°® Rorp , 8% Zann

—_— ——
FUEL AND WATER DATA

Ofher dota Ore

FUEL OIL HOT  WATER COLD WATER |
Observer /S8 Observer L FB. Observer -~ Q.
Time |Meter Reading | Gals Diff. || Meter Reading| Gal/s Dif¥ || Meler Readirg | Gals. OifY.
2.37 | 56//B2.94] N5 9637 A0 A3 L
2.52 |56/ 37436| Y9/ 22 || 748395 | 2432 || 738 506 | £o72
307 |8/ I&5 L8| /90.92 || 720 8i5 | BARO 734 568 | 2062 |
352.34 ABSL - a2 |
Fuel Oif Oata : Lbs/oal at 60° Heof Valve ary/m.  Moistwe %o

Observations dwing les!s :
Stack cobor__ CLEAR (025 Ruwees oan)

Fire,(drumming ek.)__QuieT - Srmonz2/

Carbon o CARBon Louwd on LCRown SHEET OR /it AIREPAN

Others Bir- Orr Somer LS00 W G7ER PRIOR ZTwo 7EST AL
oA NG . L Buckers oF SouD THRY FLUES Ar S7zeRT

Cosp Pump PRESSURE I3-55% Drck

Orr  TEA1L. THERMOMETER =/ B3°

IR IR R ERC b TANC AR GRS R[N ORWNS

e 23



37T, SNEET MO BA |
S 7ANIING JZST ALANT-TACEAMLEN 7O
LNEINE No. F40) TESTSEC/LS.BL-T10-DRATE L2 Psrs
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\57/74’0/4/6 TES] FLAN]T = ACZAME/VM ST SFEET A7)
ENGINENG. 440/, TE57 SEb/Es Bl _Tio=2  RATE L3 _ rsig

OpervtorsMome LL Mosverino Date L4y (B /949

. 2 — 222 | 223 [2204 [ 2 - = = =
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SraNnOING TEST FPLANT — SACRAMENTO
ENGine No. 440/, Tesr Series B/ No. 70-0 Run Mo,

WORK SHELT SoZ

Dare. May /8 /949
On Aavo AR /3% /0% 7 * g *
/ MereR REROING START I6//6R . 94 1560,046.791559/60.57 |558543,/9
2. METER ReEADING FINISH 6/,565.R8 |560,594.37559.568.78 [558 858./7
3, Gacrons Dirrerevce  (B=L) 38R 34 | 49758 |#08.2/ |308.98
% LeneTH oF Ruwn — Miwn. 30 45 45 45
S frow RATE= GPM (3—4) /2. 74 /406 3,07 6.87
6. MereR FAcToRr (FRom curve) .96 76 9676 9676 | .9676
L'Z  Ave. 7ermp. AT I Merer /7/ 17/ /70 /75
8 TErrP  CoRRECTION FAcTOR . 9620 9620 9623 | .9606
9. MorsTuRE CoNTENT — %o 4RE LEE [LE LR6
/0 DRy On_ a7 60 %F —Gars. (3*6*8*(/-9/100)) 357 4/ 45733 | 375.30 |2B3.57
/. DentTy — LBs./GAL. 8388 |8B388 B.368 B 388
2. Hear Vewwe, DRy — B7U/Ls. [BRRO | /BRRO | /BRZO |/BRR220
/3 On Burneo-Las. ({@x]]) RI48 | 3836 3/48 2378
/4 On _Buanveo pPer ftovr — ([3:60+4)-LBs//R | 5,896 | 5//5 Z]97 3/7/
/1S LBs. AR PER LB, oF On. 15,45 /5,06 /6,09 /6,35
/6. AR Fiow — [ox/3])— Las AR PER Hour 89,324 77032 67530 |5/846
Hor Warer
(Z Merer ReAows START 7/5, 963 | 70/686 690,756 1683, /26
18. Merer Reaowwe  FivisH 7RO8/5 707947 695,863 | 6870852
/9. Gacrons DiFFerence ((8-17) 42852 ER6/ 5/07 33956
| 20 Lensti _oF Runv— Min. 30 495 A5 45
/Z ATE— G —2Q0) /6473 /39./3 | //3.49 | £797
22. Merer FAc7orR (FRoM CcURVE) 9623 .9600 . 9582 .9590
23. CorRrecTeo GALLONS (L9*22) 46639 60// 4894 | 3794
24  Ave. TEMR 2R3 R/ ROE /98
25, Denvsity— Lss /GAL 7964 7990 B8.020 | 8.044F
| 26. Hor WaTer —LBs. (R3*&5) 37/85 | 2802% |39 246 3057
27. Hor WaTerR—LBS. PER /Hour (£6+60/20) 74370 (64032 52,328 |40690
CoLo WATER
28. Merer REAoING START 730434 |7/8. /69 708652 |70/, 935
29. Merer Repomne FINISH 734568 (723,563 |7/3,/2% 703, 437
30. Gaitons DirFerence (29-28) L/34 | 5400 2472 o2
3L  Leverw oF Run— IMIn. 30 15 15 25
32. Frow RaTe— GP/M (30+3]) /3780 |/R0.00 | 99.38 | 7782 |
33. METER FACTOR (FROM CURVE) 9556 |.9546 |.9535 |.95°24 |
34. CorRecreo Gaitrons (30*33) 3950 | $/55 L2264 | 3335
RS, Ave. 7EMA 63 63 64 66
36. Dewnsiry—La8s. [GAe. 8.332 | 8332 | 833/ [B8.329
37 Coio WATER— LBs. [ 34*36) 32,9/5 142950 35524 (27780 |
([ 38. Corp WATER—LBS. PER MHouvm (IT7*X60/3() 65830 | 57,267 | 47365 |37 040
39. S7eAam 7o FWH —L8s rPER MHour (FrRom curve) | /359 /R8O //E9 /0389
40. Sream 70 Noxzie—L18s//7R. (38— 39) 6447/ |55.987 |46/76 |35 947
CONDENSATE FAcTOR
4l Las. Hor WaTer /Les. Coro WATER LIRST7 | L/8/ 11048 | /10985
Sr10hEBOX TEM P, S88 570 553 S5

F1G6. 26



HORK SHEET #5

OG7ANOING TEST PLANT — SACRAMENTO
ENGINE No. F40/, TEST SERIES B/

No. 7708 Ruw No,

Da7rc. Mﬂy /84 /\949

Bower EFFicieEncy /3% | /O 77 o
A. JErmpP, Warer FRorM W/ 70 Boutféﬁ;/_"’/";[;‘%c— /90 /63 /7E /55
B WazeR nro F W/ snus ..‘12,"8—7_0/‘5, 3/ 3/ IR 34
c. ’7EAT Aooco 7o WaTER 43/2 .tgjliﬂg’; 5;:' ;"" /59 /52 /92 /32
. PRESSuRE Exwausr Srearm 70 FWF;JIG. B2 65 4,5- 2.4
z Temp. Exwavsr Sream 1c FWH.= —ee | 3RO | 303 |298 |2B85
g AT or Exiavsr omean 7o [N iie. VROO.8 |//92.8|//19/0 |85 5
G. Tear o B ST S e e, |/OIO8 /1009810170 |/O/9E
j CowoRpanre Faron, Cmcviaree = | 575 | 11505 | 1396 | /7295
7, ConoeNnsare [acToR £Ror WATER [ITERS | 11297 | 4B/ | L1048 /0985
5 Coco Watem 1o FWi — /e pen Hous 65830 57267 47365 37040
K, 7 WATER 7o Bower- Las ren Hour |TRI70 64032 |SE328 40690
L, O7EArT Pee PRESSURE = —-ps/e. | RO2 _4?/8 RR4 | 2350
M. ZErmp, oF S7eAam AT OVinDER STEAM P/pf.s;.;: E50 830 &/4 582
N TEAT ConTanT SupcaneaTeo Sresd A7 /3466 | /3357 | /3267 | /A6
Oyt Sutinsenris Srenm=(ed) = B7U/a. [/BE M7 | W27 | 11266
e O S ot e vun. 9606 _|73610_|603/5 | 46657
Q. Henr Conreny = ??ng“ gTUf/;gafg—;tR HouR. | 204_/ 1775 | % %55
P ConTent oF {%Asz Bf;‘j/f;mf(; WZ_; roun. | /4430 /7/8 /05 | 755
5. /AT Aocoro ar’r;th/g ZBTUN000 ren Houn. | 1BOBI | 9943 | 7589 | 5496
- Torar HMHear 'q”f?p ; )Y-Bg‘;: //;0‘5:; hx'o/-u; 98/08 83753 | 67907 |S52/5/
u On Besweo— —Las. PER Hour| IBIE | S/ 497 |3/7/
. ‘'Temr Vave or On, DRY — 87U /Ls. |/BR20 |I18220 |/8220 |/8220
W o7Ac Hear CONTCA(/U?;V)OS aa#uyao 0 per tour |/OCT425 |93/94 (76,469 |S57776
x  Bonzm Ereicrency Liss (,OF-.'-WI:ISI/OO — % 80/ 79.2 79 | 808
v Boi £R ErFrciency /NCLUD{/}V_i h':)- :}/go“__ - 9.3 89.9 8.8 | 903
- LouivaLEnT f;;“;f‘;’,’gg __oz' Bfo::: /—_;OUR' BB 649 (76069 | €R2,/64 | 480863
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Southern iacific Company
J,ocomotive Boiler :erformance Test
Sacramento, California
Locomotive No. 4401  Class GS-1

Air-Fuel Relations from Flue-Gas Analysis

Test No. Bl-T10-D Observer __ JWK Date May 18, 1949
a b c d e f g h i J k 1 m n ° p q
: : Excess Air
) Air Theo. % -1
Nozzle . 18.3 | 34.8 | 69.0 |.528 5 L 2 Denom,[Supplied | Num Air | ¢
Press. 002‘_ 0, 0 No | Ny Co 0y N, | CO CO, | 0y |itj*k-1| £/m | f+g-h| o/m | T -1
4Y 13.8 | 3.0 - 83.2 1522, - 208.8 43.93 - 55,2 | 6,0 [93.13|16.391313.814.11]|15.9
7Y 14.0 | 2.6 - |83.4 0526.2 - 181.0 44.04 - 56,0 | 5.2 |94.84|16.0913452|14.18|13.4

10Y 15.0 | 1.2 - 83.8 [L538.8 - 83.5 | 44.29 - 60,0 | 2,4 {10185/ 15.0641450014.24| 5.8

13Y 14,9 [ 1.9 - 83.8 1533.8 - 90.5 | 44.25 - [59.6 | 2,6 1101.2p15.1581443.0114.25| 6.3

| I S ———
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