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8 Point, Brown Eleotronik, Flue Gas Temperature Reoorder 

A-1 
A-2 to ) 
A-8 inol ) 

In smokebo:x., on boiler oenter line near nozzle 
In smokebo:x., near front tube sheet as shown on 
sketoh 

12 Point, Brown Eleotronik, Boiler Sheet Temierature Reoorder 

B•l 
Br-2 
B-3 
B-4 
:S-5 
B-6 
B-'1 
B-8 
B-9 
B-10 
B-11 
B-12 

B-a 
:B-b 
B-o 

Fireside Left Side Sheet behind Firebriok 
Water Side Left Side Sheet, Rear 

n n n • • , Front 
n • Door Sheet, Center line above Door 
" ft Right Side Sheet, Front 
ft n • • 11 Rear 

I . f 
Fireside Right Side Sheet, behind Firebriok 
Shell·; !op Centerline, Third Course (Main Ref. Point) 
Fireside, Centerline Throat Sheet behind Firebriok 
Shell, .Bottom Centerline, Third Course 

• n • , Seoond Course 
" , " " , First Course 

(Alternate) Water Side, Crown Sneet, Forward 
( • ) n • , n • , Rear 
( n ) Continuous Blow-down Pipe Line 

l~ Po1nt,Brown ~leotronik Firebox Teniperature Reoorder 

C-1 
C-2, 
C-5 
C-6, 
C-8 
0•9 
C-10 
.0-11 
c-12 
0-13 
0•13-A. 
0•14 
0-115. 
C-16 

14• Combustion Chamber Probe, Top, near Tube Sheet 
0-3, 0-4 - Spares 

14• Combustion Chamber Probe, Left Side, near !l!ube Sheet 
C-7 - Spares · 

14• Combustion Chamber Probe, Right Side, near. Tube Sheet 
- . Spares · 
Fireside of Left Side Sheet, Front 
Fireside of Left Side Sheet, Rear 

" • • " " ft 

• • " . 

" • 
n 

" • • 
" n 

" Fireside of Door Sheet 
Fireside of Door Sheet 

.. n 

n I Front 
• , Center 

above Door 
left of Door 



Brown Eleotronik, Push button Type Indicating Pyrometer. 

Designation 

M-1 
M•2 
M-3 
M-4 
M-5 
M-6 
M-7 
M-8 
M~9 
M-10 
M-11 
M•l2 
M-12-A 
1!-12-B 
M-12-C 

M-12-D 
M-12-E 
M-12-EA 
M-12-F . 
M-12-FA. 
M-12-G 
M-12-H 
M-12-I 
M•l2-J 
M-12-K 

Purpose & Location 

Tender Water 
Water to FWH Chamber 
]'u.el 011 at Meter 
Fuel 011 at Burner 
Feedwater at Side Cheak 
Hot Water from FWH Chamber 
Exhaust Steam at Nozzle 
Exhaust Steam in FWH Chamber 
Atomizer Steam at Burner 
Left Steam Pipe 
Right Steam Pipe 
To Auxiliary Seleotor Switch 
Calorimeter at Dome 
Calorimeter at Dry Pipe 
Aspirating Probe at Firebox PR-1, Platinum -
Platinum 10% Rhodium 
Aspirating Probe at Firebox PR-2, M.-~~l~ 
Exhaust Passage - Left Side 
Wye Pipe - Left Side (A.lternate} 
Exhaust Passage - Right Side 
Wye Pipe - Right Side (Alternate) 
l" Steam Flow Nozzle 
3" Steam Flow Nozzle 
Feedwater at Top Cheak 
Spare 
Bleed-Off 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 

1 Pen Bailey Pyrotron Temperature Record.er - Controller 

RT-0 Steam in Wye Pipe at Junction 

Sketoh 7A - Identifioatibn of Temperature Symb-ols for Fig. 7. 
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1-50 LABORATORY REPORT L-4371 

Analysis No. ____ Da.te Recd. __ 5_-_1_8_-_4_9 ____ As signed _E_._B_._S_t_._c_. _____ _ 

Fr om . . :Jln81ii8 ~01 Reqn.&: Order No~-------------

Insp~~ept.No. -------Car No. ______ Date Completed _5_-_1_8_-_4..,,..9 ___ _ 
-----~ t' ------------------------------------------------------ -- ------------ --- --- -- --------

Analysis shows: ______ ~G~r~a~v~1~t~11[__0~AP==-.:I=----~9~·~0=-------------~ 
Ko1sture, ~ 1.26 

Density, lbs/gal. 8.388 

Heat Value dry, BTU/lb. 18,220 

:tote: Heat Value oaloulated :f'rom: 17680 t (60 :x. 0A.PI) 

Fig. lZ 



• 

--n'~~~ 

STANDING TEST PLANT- SACRAMENTO 
ENGINE: NO. 440~ TEST 5eRl£5 81-Tio-I) RATE 7( P~IG 
~ K~f by L__._SJ.3. . - . . DlfTe /VJ,,qyr /~/~~ 
~~ DESCRIPTION OF TEST ARRANGEMENT 
I Nozzlt! Oia. /' "'· Cro$S Spl!l ,,!"')c J .. /.J'9-s.c4'r ~~ 
2 Stack Dia. ~o · m locafion 5u,.,.1J& H~1ght ,(..J/,( "'· 
.3 Spa1* A~slor &stce-r Sand cxhousfer_L-l;y;CJ<."=ltl'.,,.,_£"-=-------
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~ Lll_:,if .fSi'k_S3. oo /().3.?/ _ __,,U_i_.,t-;;l57_ _L.J.3/ ____ ZtZJll~ _ _LIZi!_ 
J LQ:·,,lo ssv ss. If /o.,z. / J' _ -Zfil_S'f__ _ ~-Id"~----- -2~ // :,-; 
lf. H"_i_.s.f" SS i'i'Si!_.1_z /t:JZ. 91 /.7, t:J~_ /j-23 __ _ltJ$yi.J_L_ l/Z2 
i.:.l!-+-----+---------+--5'3~~(0~f .. 9'~J'_______..___ ________ _ .}2_$'_6_____ ________________ JSCJ.:Z. 

1 

9 
t--t~---+----------____,.,~------------~---~-----1---------1 llD ____ -L-_ ____ ,_ _________ _i__ ___ _ 

VI Fw/Oll Dafa:~ of 40• __ HHIVo~ 8.Tll/ll>. Mo;~,.. ~ 
112 .ObHrvoli""4 ~ tab: 
VJ .Stack color . Ct...€..9~ "" tl t?S /3/YCfe .1... ~,q.N'/\/ . 

~ r,,.., ( dr"""'"'", m.J Q1.11£r . -C"e-....,..e ~£ e- . 
15 C°"°°"-----------------~-------------
~' 0""'1rs ______________________________ _ 
11 
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/g 

~ 
121 
22 
jB• 
~ 

jl$ 
~ 
127 

------------------------ -----------------

--------+,---------------- --- -------------. -------------------------------------
~- _;:,--~,.;..;_ 



5TA/VLJ/Ala 7Fs-T PL/l/J/T-.ft4CR/?!l1ENTO ~s#£~T#l.ZA 
Ell/6/Nf Ald.#0~ TES-75ER/ff_.81-7io -lJ R/irc1P$1<; 

OpvoAl,-.s Nome ELJ..1orr ZJ~re fVIAY /Jl, /f'& 

I 303 3/3 3/4 3tJ~ ..3...'!J..11 306~ .309 3/Z 307 jJ'0711J31/ 31) A 

I /a.-;t; 
z [Lo:/£ 
,,, !LP: 1..o 

y /()~·.Jo 

"10:35 

l!l 10:50 
IDl/cJ:Sf 
II 
12 
~LB_L{~ 1_.s- t:,~ I:?" 12Z _jjL L!l£ ~Z£.-~J!£-t-
la: ---~---+---t--~-t-----+-~--+--~---1--+----I 

It~ .+-
~~-----~---~~~~11~-----t-1----T--r-~-t--t-~-t--+-~-t--~----l 
~-------~-+·-----'l--1-----t----+--·-r----t-----ir----+--+--+-----i 

11-/'l'-'-_-46----+-----+--l-·---t-- i : i----t-1 ---t---+---+--+--I 

~~~'-~--~----+-~--+-~·-------~---=;__-=-~r-~~-~;~-~~~j~'-~~--=-r--1~~--+--+----4 
'-~ l ' ! 

1241 I 
~[2fi4-~~--4----+----+----;'--~>---~------r----r-~~--t----T---+--+---I 

2,l f~c),e g_-s 
uJ l 

l.lol ,, 

i?A 

f_. .s 
1?.S 7? 

[A 
Fta.15 



~ 
~ 

Ci 

OperoliJr; Name 
ITD"I IV'o. 20J 

LA 
~~ li~e. t/o,/ero-f 

~ ~me 

:R: 

I /O;/O 2<1-t. 
2 1a:15 ~ 
J /tJ::u; ..z~~ 
4 [L{l:_i..< .2£t, 
s /d;~ .2~¢-
{, lLt1:J.5" :Z# 
7 ~:~ .2. ~2. 

8 /ti.~ ;2#-
q _L!1."50 ,.2. ~"" 
/O /():55 2""' .,,I. 
ll 
12. 
J~ Lf}ye 2ff 
14 

iI. 
~ 
17 
18 
Ii/ 
2.,0 
?d 
122 
'l3 
24 
2S 
~, 

~ 
l?8 
~ 
.Joi 
31 

.5TANPl/v'6 TEST r'Ll9NTffiAC~AMENTO $'· T. :ur €fl Ml· f II 

t. PSI<; EA/Ci/IYE/I(). 440/J TE$T ffL'/E5" -Tio- D RATE 
)1. /Yl/9NIYei€/N'o P111fe ;Vl-'91:::, /?. /~# 

208 - l 20L 221- 22-J__ 220A 220 -
ESSV..t'.E..J'. L/Js-'-SL h1'.L ~e D£ /IF" T.JL ~ INCHES or ~£,,e -
Exh.f~f~in ~"'1. ~~e>X 

/ii'tfJOx /nsid~ lfh~ °' fkh,,,tt R 1'11:11r1 b11• '"e~- .. 
1;,F.w.JI. y Pipe a~ i1zzl'ej lfnTsfer A~3/i,r ,ql"re,~ Jiip U-n4dkf! ~ IA'.ivhl' ,(Op 'f!/!.PP ~IJ!h'~-- ~,,tr [11P 

.LL ...t:... LL ~ z z ;r_ -- _./&_ ?C_ _,,,§__ _Q_ 

2 S" J:;. 3. 0 55 ZS- lS 7t, 74- 1~ 7~ 7.5 7S 7.~ 7.7 
2.S ~;L 3o 5._f_ 77 zs 22 LZ 77 2L 7~ hJ L£ 7? 
;2.S _!/;__?.. 3.:L 5.f' li li. 7? 7._%__ 7.9 2i 7,L k fl_ 71!__ 
;?.j,,- d_;. 3. ;i_ 5f 7! 7._,f_ 7Z 7.L 7. 7 2 7.Z 2f ZP 7JJ 
.2.5 !b- 3, .:7- 5.f 77 72 7. 7 1z 7t, 7i' 7~ 72 .Z2 zz 
:;.$ .b,. ~.2. 5.J 7.~ 7.o z~ & 7~ zz 2IL zz 2k. zz 
;;. :2. ~ 3. {) ...2..' Zt. 7.o lo 20 7~ _u_ 2_k 72 lit_ zz 
.:l. ;i_ ~ 3.2 5? li 7Z 72 zz zz Zi'_ u zp_ 7~ z£ 
.l. 0 !12- 3.2 .s:? zz zz 7. 7 2Z 2~ 2t_ zo Z!L ZL Zf!_ 
:<.:;' .!i::?- 3.o 5:£ 7.2 7,f ?o 7"" 7.Z ~ M ll 7.2.._ l.L 

-<.~ ~I 3.i 5.L_ 7Z li 7, .u 7Z 2L _2£,_ li_ 7.9 il 
.., 



. ~ ~--,,;;::-;» 

srANOING TEST PLANT- SACRAMENTO 
ENGINE NO. 440~ TEST 5ERIE:S 81-no-D RATc 1 P~IG 
~ Kt!P! by I... s a D11 re MAr /? /h!L 
~~ DESCRIPTION OF TEST ARRANGcMeNT 
I Nozz/~ Dia. / Jn. Cn:>3.S Spld 5x.J "/.J,,,,,.s..cer &e/ol'ic 
2 Stack Dia. go in. Locafion Sr"""'~ Htt19ht 13 .If i11. 
3 Sparl:- Arnsfor 8A-s1Cq Sand Exhousfer__,,_&:...:..=oAf~t~-----~--
4 Sf_yk Fi~ Pon Tit No l1odiftcoftons h l1.41N Coe-IV' i.:Jv~c~J 
s, 70 • .::; : :2. P;,or /3(/1(,/t!etes. ~o 0C./ e~rTt:J"'? lJ~"9rr C#v7'c ...: .2),.MPfi'R ,Po;e 

"I 11,,.,111 13w2'~€~.S 
11 Da~ positions and spt!'CIOI condllion~ ol H7is "fft3I 0.PeN .3 .Gtlllll:S AT .STAA!T. 

8 ;'. CN1tNfiGlJ ro 11 ~ .t.11111t: ,,. / ,,.¥ "e>,oe,J. 
1' 'I I --------------------~--

JO, ~r c/afo 01t. /::>~eS"S,,.tec Tt1 (11,,..,w 8v~N'c-rs. .17 ~-;;;_- .. 
/I ;;,, /3n<. ~ C..¥ee.C 7 - ------

1 

IJZI AfomlHr' ~11nr ltd ~1s. -,.t?,,,,,.,. ,' ?o .t.b- fi"'r Fwl Oil AT3wnr U UIJ ~r &,_,p 
1 FUE'L ,IJJY_Q __ ~f_tJ_TER DATlt___ _ _____________________ _____, 

FUEL OIL Hor HArER COLD IVATE!i' 
Obsc-rt"t!"" L. S .CS. Obs~rrw- L. ;:: 6 OJ>s,'""*,. A. Q. 

7 
8 

IO 
II F~I 01/ Dafa: LM/,-1. al 60• Hftll Vo.4¥ llT.IJ/ID. Mol~ '6 
12 Ob$,nrof'iOld dtlriltg t•b : 
VJ $tack ~o/ol'" LLe..t&: ~ (J. o5 RtN"Gt:.-i.M4Jltl 

114 n~~ r """"""''"' l'k.J_~Q~"''~e:..L.r ___ ~-------------~-15 COl"l>on ____________________________ _ 
II' 01/wrs _____________________________ ~ ,, 
16 
19 
a, 
121 
22 
Z3 
/fl 

12.s 
~ 
127 • ~I 

-----------------------·------------
-------------------------------------

______ ...__ ___________________________ _ 

FiG./7 



ST~llLJIAICi 7E5T .PL/JAIT-.f/JCR/J;ttE/VTO 
EAl61Alf #tJ.44tJ~ TE:J75ER/ff__.8/-7i;;-D R/IT£LP$1G 

~ro"1rs Nome E'u..1or,r ZJ~:l'e n,,,..,,../J?, /f'ff 

. ! 

I 1/:J.o 
z 11:.Js 

IL ;;_: otJ 
la 12:05 
q /2.'j{J 
10 /Z:L5_ 
II 
IZ 

I~ 

17 

1241 

U I 

~j 

}_Z 

ti lo. • 
.5~ -.:z lY5 

IJA 

AG.18 



""7)1NPIN'6' TEST PLl9NTd;AceA/tlJENTO 
-~T. ;ur""l'rlllfl.7A 

z. P.51<i E/VGllJIENIJ. 4401, TE,.T .ff.t'/ES J-T/o -0 RATE 
Oper2110,-s.Nome JV/, C::11J.a.N~.e{d,.e. P./e ~""t: 1? /[.~ 

TTD'f No. 203 208 - 20L 2Z~ 22.l._ 220A 220 - - - - - - -
p~ 

_ed 'ESSVOJ. L/)S .. .1.!°:L/":.1.. ~t! DA!A.&" T.1_ L f!VC.!!£.Y OL _!'Y/l_r~ 

Jil.,e ~/.,-of IE.r.k.1'~ .r~;,, ~-· ~,.,,~ 

Dome 1itF.hlJ/. ''y-f'ipe QI. wzz/ej li~Jo>< ,,,.,ii~ AllHll °' ~176 ..LL 1Ll- ,_. ·~. •• 
lfnw.-,. A~,,t.#- A'"1,_. TOptin.!!JJ..f..eT~~ 1'91tf Aiip ~ ~"',_ ~,;fr zvP 

:;,g_ A £ _LL ~ z i .._ _._ .i ..1a. ~ ~ _a .LIL 

I jj.~ :zw ~ z() s.5 f. 7 /.<. f L.l._f_ 12-Z /,?. j> P.L /,?. ~ p.J' L/ f7 /2 p p ~ 
z lL/:Js .:i.# ¥:s 7.o 5.5 7. (, /2. j'_ /;l._2_ 12 %_ / ,.2. )' / .2 / /.l. f /.i7 /.1 t7 /.:? £ / ..?. _2_ 
3 lLI-'~ U£_ _±_S 7-t. 57 .££. L.JL _Lli_ P/ /~-L IL) 3 /3.2 / .. i~ _33 /3 . .J /3 . .3 

4 ~:~ ..2~ !/;,£ 7 .< .s: s ti /.J./ L} () /,? f. /JtJ /3 () /J. / /.!. / /.3./ /3.tJ /.3. (} 
s- //:s-o .2'-1-~ ¥.s- lo 5.5 lb'.t7 /3. :<. /3..2. /3./ /.J.L /~/ /J..< /.l..i /33 /.? .3 /J.3 

' 11.-ss .:zw *S- lo 5,.j' _U. .z. V_.i~ L~~- /.1..3 ld3 §.:1 /J.;£ /.J.~ /3. 0 /..1L /3./ 
7 ~: "" 2_W' ,,t.s 7Z 5.7 /tJ._£_ 1-f£ /.:1." iL.1.d /.J. () /.l., _§./ /~/ /.i..<. /..J./ /J./ 

8 ]L2:t1S" :ii±_ ~- ..z.;_ ..).Z /IJ. -;;z; /3./ /.J." l6]o 1§11 /.1. d /.J.L /3.tJ _§./ /.J. 0 /.3./ 
q j&2: /O .:1# ~$" 7~ 5. 7 ..M.3 lL..1. .J' /.f..5" §~ / J'..2!_ lL3.s·· §.S _§..;£. 

/J.~ §.5 g.s 
/0 v2·1~ :ii!± __ ~.> 7.2.. 5.7 ja.3 /.J.j- v/.1~ L.J.*-_ /3±_ /J,3 /J..J' /J.£ /J..r /.J. .r /../.J-

:!l 
~ 

/JJ / 

IJz 
co IJ.3 fiYE :t.H__ ±_5 11 §._£ /0./ g.z /.J./ L.l. I /.7. / /$./ .L}'.2. §..Z /..7. .z. /J.~ /J.~ 

1(4 

Iii 
.!li 
V1J 
VB 
If 
20 

v 
zz 
'IJ ~ 

M 
2i ,, 
'7J 
~ 
m 
~I 
~I 



2 /./.:) 
J L·» 
"L'~ 
5 
t-==~'+----+------1-------++--------+--- -· -- f------------+------1 ., 
8 

·9 

IO 

"' vz 
IJJ 
j/4 
15 

"' ll 
16 
19 

2" 
121 
Z2 

~ 
2rl 

125 
~ 
127 

~ 

_---.JL-------~-----'-'------ ___ _.__ ____ - '--·-----·-__ .__ .. _ 

Fw/OJI Dafa:IM/rf. of 60. __ HrolVo~ IJ.Tu/11>. Moi~ f16 
Ob~#l'Vofi0/t$ df!ring ,_,_,: , ;;J 

$tack c°"" l.,<.e.-9/2 :. tJ.11s- /C/Nt;;EL.M""JN!'/ 
r;,...# ( dn,,,,,.,;,,, #'k.J_..-0.._v~rs ...... r _ ____,C--=4..•=-"t-'-'1€'-=-'-. _____________ _ 

C°""1n~----------------------------~ ONN-rs ____________________ . ________ _ 

------------------------------·---·-----------

--------------------·-·-·--- --·----- ----
--------------------------------- - -------- ·-·---·---- ----
----------------· ---------- ----- ·-----· --~-·------

' ---------------------·--·--·-------------
--------------------- -----·--·---------- ---

• .;.L. 

· FiG.cO 



STAAl~l/1/6 7F5T PL/l/1/T-.ft4ce/9,A!ENTO 
EA/6/Alf AfJ.#tJI, TE575ER/ff_B1-7io-J) R/ITE"_&_P.$1<; 

Op,roAlrs /Yome CL4/0TT o~re t1r1'C //1, /fl# 

[Z_ /:Jo 

'I ;:!!!P_ 
/0 /:!b_~ 

II l 
t--t----------------~---+-------+----+---+-'----+----+------
ll ! 
l.J /lvt:.-, 
~ 

/~ 

[A 

IU 

AG.2/ 



FiG. 22 



- • • r ~-lie. .!lif 

STANDING TEST PLANT - SACRAMENTO 
ENGINE /\k). 440~ TEST 5£/t'lcS /31-Tio -D RATc 13 P~IG 

.Y!!i_Kf!E! by_ · L.S.13. Ll1Te ~~9 

'"I O/Mr dafo t1111V 01L PA<:;,; tuA.e 36"'o>£>ecA"; 4..3#@ Be8N£B 

P1 ----------------~ vz! lltomlH,.. Prrssvrr /54-:H 3;e:.tt Fwl Oil Pi'r3SWT8fi_.,,,_&_e__.__8~~~ 

--..'---~-----FUE'L AND WATER DAT~ ___________ _ 
FUEL OIL Hor -WlfrE~ COLD WATFli' 

Ohs~ L.S.8. Obs,rt¥r L.. E .8. OJ>s,,..,,.,,. 19. Q. -

2 .Z:.5~ 561.3~6 lL..9.&4~ ~-3-.!!£ __ +-~~~--- __ 'ZY~ 506_--1 ZP-74-_., 
i=-J-1-._~3,:;...:;.·c;-1-iz.--1i-=.5l-:ctr,--<---/=--5A:£ .Z8 ~a . .9Je -~ ~ 8££ __ -~~o ___ ~~_ .;5""'6C3_-+ZQqg_~ 
-"-----+--------<~_:iJ~'8~.i?._.~.:3~'±~ --- _±6'5,Z --- -- ------+-4/ Q 4-
"""5 ____ ----t,___-----+-----~+--------- ---- -- --------- -- - ______ _, _____ __, 
~~-------1---------+----~+----------+----- ----+!---- --------+-------! 
1 

' 
IO _.___ ____ _._.__ ____ -- ~----------1 
VI Fwl Oil Dafa:JM/,.t. al Ml. HHIVoAM --- arll/IJJ. 
1/2 ObS#nl'OfiO/t.$ .,,..,.,, /wb: 
V.f 5fack c°*>' 0£QB Co. R..5 81¥<iEL ~) 
~# r,,..# ( dr,,,,,,.,,.,.,, #'k.)-=Q"-.!ov~'/""'-£....Lr_-___,.:5=diu.~a.LJ£-<u~/IJ__ _____________ _ 
IS C°"'°" £b CA,RBIM( Et?/bf//J aN' CsotUIV 5/aEr a& /A/ &8EPA&c 
V' O/Jwrs &£& CJEE ..5t?Mt: .Ba&£R /,y;qz£R. BB/1!2A za r&~ r 

ll 
la 
19 

~I 
121 
22 

la 
l4 

IZ5 
~ 
j.?7 

FIV!&//1/G-. & .8 uCK£r.5 t.?E SA,v./2 Tl/R?J E'L.v&:s, Ar Srnr 

c,,J.I) PwtP Bi'E.5.5t.18Jf .f.:3-.55# L?#ck - --------------------

(2/,t. ZEME T!t&tVtoMET:.EI? - /8.3" 

----------------------------------------
---------------------------------------------~·--------

--------------------------- ----- --------
---------------------- --

-----------------------·----·---~--- ---------------- -
----·-----------------------------~---

12» ----------------------------- ----------------
~j -···" 

Fia.23 



I ;z.: 32_ 

z ;;:~ 

14 2:s~ 

II 
12 
l.J 

17 
118 

[l1 

?] 

0 .?o 

"' ./f /S.J 

# ~ 0 

/0. !¥' -.p/~ 
/14 

f A J. . .J'. /J.2.. 



~7l'NP/N6 TEST PL AN r-5At:e AMENTO H-n s.r. ;JNE~r.w.-J'Al 
EA/u/IYEHIJ.4401, TE.:rT.Ff.t'/.£$ /.31,'-.T/o-l> RATE La P$/<i 

/lt~.€8/«q Pt1ft! /"'/nr/8.1949 
. , 

Oplln1mrs A/a,,,e 

aoa z~ 22 I - ~ - ~ - I - I - I - 1 - I 
'FSSVD7.~/js, .m.1 /NCH£. o/I' ~'/JrZ..e 

~~PM~ :::,: ;p 
. I ~:37 24Z 8, z /3. e 1/-tJ ~5' lg/, 4 Z/. e Z/.~ Z/. .3 ?!f.3 L'/ 3 .2/,.5 2/,4 2/. 3 2/,4 
2 z:4z Z4/ 8.Z /.:7.Z //.0 lf.3 21.0 Z/./ ZCJ,!J zag 21.z Z/, / Z/.Z tZ/.4 ~/,3 ~/.Z 
J £:47 Z4Z 8.~ 1.3'.~ //.t.J 16..5 Z/.4 21.Z Z~I Zl.Z Zl.3 2/.3 2/.3 2/...5 Z/.4 .Z/.3 
4 z:sz Z±3 8,Z 1.3.Z /~c:> /.5,Z 2/, 6 ?/.£ ~;,4 Z/,5 2/..5 £~6 ;?J,S Z/.6 Zt 4- $~5' 
S- ?:57 Z4Z a,;:, /8.Z //,CJ 15:7 2/..5 Z/.4 Z/.4 _gj.5 Zt.3 Z/.6 Z/.4 Zl..5' 1.'/.4 2/,.S 
(, i3:o~ z4.e 8. .Z /3. Z //. o /_£_Z ~;, ~ Z/,.5 Zl.5 fl-.5. R/.4 R!.6 2/..o ~6' z,1,5 ?~5 
7 iJ:tJ7 J?43 8',Z 13. .Z //,t:J 10.L _R/,5 ~.t7l__ Z;,4 21..5 ?1..5 t?/.6 Z/.S £1/, 7 ?/.6 Z/.S-
8' 
q 

21..5 2/. "'1 I ~/~ £4Z I 6'. ~ I /.3..z I /.to Ills 61f.z.t 4 II?/. 3 I z,;,3 II Z/.3 I~;, 4 I 2;. £] .2,t~ JoWv&. 
-/ 

~r--i-==t=-+-=tt==~ __ t 
~o 
~ 
Lu 
t;,3 
124 
12.f 
~, 

~ 
IM 
~ 
lroi 
Isl 



w-~ S1¥4,,er H...;t: 

.SrANDINS "1£.sr A.llNT -'514CR_AMCNTO 

£'N&IN£ No. 4401, '?&~r "ERIE.S 8 I No. T/0-D RvN No. 

DAr£. M,,g_~ /.a L94!J 

0tL ~ND AIR /.3# 10 # 7# 4# 
/. 11crcA READING- JrART $61181/.. 94- ~0046.79 W .. !U6a5? ~49./] 
2. 1'1ETCR READING NNl.JH [615"~.28 560544.:n [59.S68.~ ~85"tJ./7 
J. GALLONS D1rr£R£NCE f2.-:LJ 3_1iZ.34 4~o-'!. ~0.£I.2/ .308 • .98 
4. LENGTH OF" RUN - 1'11N. 30 45 45"" 45 
.5 Fl.ow RAT£- GP/'1 7,J.":"~ l~..1..74 11.06 3.07 6.87 
6. HcrE~ Aero/ft Y,.RoM cuRvcI .9676 .3676 .3676 -8676 
7. 2I.Y£. °7i:l"1P. /IT ~rER 171 171 170 ITS 
::d 7i:NP. CORRECTION FRcroR =1!_6ZO -96ZO -.96JZ..3 . .9606 
9. 1'101.STURE CONTENT·- ~ /..!6 ~&6 _L;!.Q 1.,e6 
IQ 0AY OIL RT' 60°E-GRt..S. 6J.~"1! ~/IOOJl .JS'"/. 41 457..3.3 37£30 ZB.:J.57 
II. Dc/V.31ry - Ls.,Z&RL. 8.3_.tj_B 8 . .388 8.38~ 1' . .388 
1.2. HcAr VALUE DRY - B TUZLs. .113..ZZO /t!,fiZO ffi.ZZO ./&GZO 
/.J ~ BuRN~o Ls.s. 7]lli.J..fl _£,,94.fi ..38.36 ..314.fi i!,.378 
14. On. BuANCD PER l'fovR {J;J • f50r~_l LB3L/"1Ft 5.886 511.§ 4:1.97 ~71 
15 LB.3. ~IP. PER J.B. OF tJ1L.. 1.S:&:_ _L0.06 16. 09 16 • .3S 
16. AIR FLovv - f.1.2..xM)- Las ~IA. PE/If HoUR. 83 .3Z4 77.0.!JZ 67~30 5~846 

HtJT WATER 

17. /'1ErEFt R&1to111" -;frART 715. 96.3 701686 690 756 68~/Je8 
~- METE/If RERDINO NNISH 7/!0,815 707..9..!!L 695,86~ 687.08Z 
19. GRLLON$ DtF"FCRENCE. Tlll~lll 485""8 ~6_L 5107 39S6 
2Q Lt!tv6TH oF RuN- /111N. .30 4.S- 45 4S 
~ fi..ow fiRTE - G...E/"'11/.!l :-Ml /.&.~ _L.3.9. /4 _JJ8.41l ~91 
2.2.. /'1£TER FlflcroFt JfROM CURVE) .96,e.J .9600 .8§:_8Z .9S90 
Z.'3. CoRFtEcrED GRuoN.s 71.li"nJ 4669 60/I 4894 ~79± 
z~ ,qVE. TEMP. ~,e.,J J!.15 Z06 /.98 
Z.5. D£N.s1rY- LssZGRL 7.964 7.990 t3.o,:o _8.044 
26. Hor WATER - La.s. 7M"l,;ff_J_ 37.185" l48..0~ 39.le±6 ,30,0-/Z 
2.7. 1-/or WRTER-LB.5. PER HouR ~1r60/i:..Ol 74..370 64.0.3~ 52,.JZB ~6.SO 
COLD WATER 

ZS. l"fETCR R£ROING .START 7.3a4.J4 718.169 70..a,65~ 7()1~ 
~9. HcrcR R&ROIN& FiNJSH 734.4'6'/J 723.,_569 'Ll!:Ute4 71)$.43°.L 

-3._0. GRLL_(l_~ LJ1FF"£R£NC£~---g;jj] 47-3._4 5~0 _H?Je J3"02 
31. LENt:-rH o; RvN - 1'11N. .30 46' 4-o 44" 
.32.. now RRTE- GP/'1 J_;s;+.~.) .L37.8Q_ /Ja0.00 99.38 7°7.8~ 
.3.3. McrcR FACTOR ff/'101"1 CURVE l .9.S.S-6' JJ..646 .f!_S~5 ~ 
.34. Col'fR&crEo GRLLON.S 1~ 11 .3.!3_1_ 3.950 S'/SS 4264 ..3336" 
.35. Ave.. 7£NP. G..3 63 64 66 
.36. D£MSITY- L..!J...S. _f_ GRL. 8 . .3.32 8.33£ CJ • .331 ~3lUJ 
.:J'r Co1.D WRrcR- Ls.s. J_~•J3.6l_ 3.;]815 4Z..SSO 35:5.&_4 27.78Q 
38. ~_U2 WATEA-Ls3. PER Hou/If. Z.J.I.x60/!!l/l GS.tJ.30 57.267 47,.365 37-0~0 
39. .STER/"1 ro rWH LB.3 PER HovR k~on cuR11q ~9 1£80 l/fi_.!J 1099 
40. ~£Rn ro NozzL£-L8.sffiA.1~ ~l 64.471 S.5..:!._87 4fiJ76 35:941 
CoNDEN.SATE FACTOR 
41. L/33. Zfpr WF1TCF< Lla.s. COLD WRTER /.l~.9 7 /.118/ /.1048 l.tJ.980_ 

,!;, ... ,, ·~Ab11 ~P. 5./2_8 570 5'4"3 .S-Je6' 



w-o.q~ SN&£r #o 

'5TANDINS 7i:'$r PLllN7 - S111c~Al'1ENT0 

E°N6/NE No. 4401, TE.Jr "£~1£.s 81 No. TIO-D RvN No. 

D/:ITE. /111y /8, /.J4!J 

/30IL£R CFFICIENCY /;j# /0.,,,,. 77 4---:a 
A. 

UMP. WRTEJ'f rAOM rWli ro 801LER N/ltlllol .34°-
-dTU_l_Ls. /.90 /C33 174 /66' 

13. 
ll°IVP. W',qr&R /NTO FWH l'?INU.5 .3Z" - /Li,_ 

- BTl.I LB. '31 .3/ 3Z 34-

c. l"fE,qr Aoo£D T"O W,qrER a; E~rAVJT ",;_:,q,.,-
A-B -BTU La. /S.9 /5,Z /4~ /..32 

o. Pl'u:.3.3VR£ CJCHAV.ST '5r4""1/"'f ro rWfi.- 8.Z 6.5 4.§ ,E.4 - P.SIG. 

Eo 
7£1"1P. EXHRU..Sr '5rEAl"1 rt; FW/-1. 

-•;r:; .320 303 Z98 ~85 

F. 
77EAT OF E:xHAU~T JTEAM ro 7WH. -

-BTU /_La. !ZOO.~ l/9Z.8 1191.tJ 1185.5 
G. 

tlrAr o,- UHRV~T SrERM /"flNV~ /-/£AT o~ 
/'l:&o WAr&A- (r-A)-8TU Ls. 10/tJ,8 1009.!) 1017.0 10/8.5 

Ho 
COND£'!.5RTE rncroP. I C l'U.t:VI.. "'1TE'it_ l 

"/ + .c..L.ti.. 1157.3 /.1505 /.J.J96 /./~.95 
CoNo£N.,RT£ ritlcTOR r/iO/"f WATEA /'tETEA.S /,/£97 /.//81 /.11)48 1.0.98.ff I. ... ~ti ... ~il!i· 

J. 
COl.D WATER TO rW/-/ - 65,8.30 5~.i'67 ~Z'.363" 3!()4{) -Lw ec13 ft..fli!!:L I-· -

·Hor WATER To Ba1..cR-
-Las PE,._ fiou~~70 -e03Z .S~328 4(), 6 !JO Ko 

L.:r. 
.5rcl9/'"f P1P£. FRE.S.Sl/AE -

-P.SltT. if()!J Z/8 ~24 230 
7£MP. or Jr&Art tlt.T CY.t./ND£1f "r£~M P1P_:~:;. 6$0 ~l·G.30 614 58Z M., 

• l --------f'· 
N. H4A7 CoNT£JVT .SvPCAH/:ATED JrB;l;"i~ ~J¥'b.6 -V3¥.7 I 1326'.7 l.JIA.& 

"T.£191'1 P/PE.S. - - /. _§_ ·----- - -·-----

0. Hl"l9r ~Da£o ro WAr~~ ,.r:-.R~ rWH '/.ro _ l//.f6_ 6 //S~ 7 //5Z. 7 1/46.6 
,.,.,.,. ~~mc,,rro .Jr&,,,.,.-rN-A - e.ru 'I.a. -i~--'~ --

P. 70rRL H£Rr OF' ..Su"'.{;HERTCD .Sr£19/'f, rROl'f 86.0/6' -7.18/t) 64.31" 4~6S.f CJ_fJf_LEA- - ~0)- /3/V/1000 PER HouR. ! _!_____ ~ 

Q. HEAT CONTENT OF WAT&R TO ~Ii.- I .lO.f./ 177.f /.§"/£ 1,e59 - (rTJ(B)- 13TU.'IOOO PEA. ttovR.J _ _)_ _____ 

A. H£RT (oNT/:NT 01'" (JW19r&R ..--A.0. rwtt.- T14130 I 11//8 9,105 (75"5 - 'I(" A)- BTU '1000 P'&A HovR. -f~--' __ _J_ , 

.5. 
Hu1r Rooco ay F"Wlt - ~ I 12089 

-·(R.-Q)-13TU.. '/000 PEA HouR.J , .9,943 7589 , 5,496 

7. 
707AL /-f&AT AooE~ aY Bo1LE7A PLv.a FWH. jsa.io.r B.J,753 G'l.907 .SZ,151 - P1-.J)- BTLI. '1000 PE~ HouR. t---' 

u. 01L BuANco-
S8~6 5/IS .lf-197 3/7/ -Las. PEif Hou1t. 

v. ffC/llT V"9LV.t' 0,. 0!L 1 0/{y -

-a-ruL!,.~. 18,22.0 18,~20 18,220 /~220 

w 70TAL HEAT c ON Tl: NT 01"" OIL 

px~ - /!JTU /1()()() PE.R How~. 107,425 S~!.!JG 76,469 5~776 

Bo1LER eFFIC/l'NCY L&.,s rWtt 80.I 7.9.Z 78.9 eaa x. ~.;.. WJ~100 - ~ -
/30/1..&R. £,-FICIENCY INCLtl(;NS .tj.WH x .91.3 8!},9 88.8 .9a3 Y. 'T + "i£l12 -

z. £:91/fV/llLENT E"APORi9r1~J OF L301LER. -IF' + STa - L~ PER HouR. 8~6~9 76';069 ,~,164 48,083 

--... ---
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Test No. Bl-TlO-D 

a b c 

Nozzle co2 o,. Press. £ 

4Y 113.8 3.0 

7Y 14.0 2.6 

lOY Ju~.o 1.2 

13Y J 14.9 I 1.,3 
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l 
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1 
i 

d 

co 

-
-

-
-

Southern !acific Com~any 
Locomotive BoilE:r ierformance Test 

Sa.cramento, California 
Locomotive lJo. 4401 Class GS-1 

Air-Fuel Relations /rolil Flue-Gas Analysis 

Observer JWK 
~~~~~~~~~~~~~~~~~~ 

Date May 18, 1949 

e f g h i j k 1 m n 0 p 

Air Theo. 
18.3 34.8 69.c.i .528 s 1i I 2 Denom. ~uppllirl Num Air 

N2 N2 co 02 N2 co i+j+k-1 f/m f+g-h o/m co2 o2 
·--- ----+.-----r- -·-

83.2 ~522. E - 208.~ 43. 9~ - 55.2 6.0 93.13 16.3: 1313 .a 14.11 

~526.2 .J 16.0~ 83.4. - 181. 44.0~ - 56.0 5.2 94.84 1345;?. 14.18 

83.8 ~533.( - 83.5 44. 2f - 60.0 2.4 1101.85 15.06 1450.C 14.24 

83.8 533.~ - 90.5 44. 2:: - 59.6 2.6 101. 2. p J5.lf 1443.fJ 14.25 

T 

I 

I 
I 

Ex q . 
CES3All' 

~ -1 
p 

f -1 
0 

15.9 I 
13.4 

5.8 I 
6.3 

I 
l 
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COL(J w~n·.ct /1'"1£r£.tit 
s;.•VRL No. 12866138 

Hor W.eir&A /11rTEP. · 

SERIAL No.1286688 

IOO IZ.O 140 
-;---, ···---

Fi..ow i=rR;.., ..:__ G,,u .. s. nR • /\"?,Nvrr , 

CORRFCT/ON MCTORS l/'5 fl.ow RAT£~ 
SrANDIN& asr A1Ml'T' .3RC,<tl'11"-?ENro 
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' .. 

160 

... 

ST-.310 

l 

.Jr,.rEl'1aEA 1. 1949 



NG . .32 



! l- 1- ~ ' \ .. ~ I 
! 
i· 
J __ 

-· t 
+--~-- ~l 

-·+ 
- -t . 

i >- +-

' i -i 

l 

l 
f - J 

--, 
t ' -

1-.:-j 
i -f ·'::'.· I -_ 

- i -- ~ -r I 
,j 
- ' 

t 
--t 

~t 
i--



AG . .14 



FiG.$5 1·: 



-- ~ -·· t -~ t - I --t--- ! -: j -

I ~·- - ! I !~_-_i~_,__' --+·1_-----+--+---~-; 

1- .:~ i 

FiG..36 

I i -- -1 l I 

1 

! -t 
r---- • 

1~- l 
1 - --t-

-, 
I --· t 

i 
I 
I 

- (--1 

-I 

_____ f_=._ 
-=I -

---t -

I .;r- j 1-4 __ t 



Fia..37 



O') 

Cl) 
I 
t
CI) 

2..3.5 

"l.30 

Z.15 

11.65 

-- l7&,__ ________________________________ _ 

ZIO 22.0 Z.30 24-0 l.50 260 2.70 2f30 WO .JOO JIO JZO 330 340 

Wv£ P1PE lEMPERA,.URE - •r. 
- -·- . . 

_ -SEGMENT. HEIGHT V!J WYE PIPE TEMPERATURE 
FoR VARJOU0 WYE P1PE PRE5.SURE.s 

..STl'INOING TE.ST 

.:h-ANOING TE..5T PLANT, .SACRAMENTO 

FiG. JlJ 
DEc. U3, 1949 
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