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STANDING TEST PLANT

San Francisco, Calif.
July 12, 1949.

Report No. ST-4




TEST DESIGNATIONS(OF&%RAFT ARRANGEMENTS APPLIED
PACIFIC LINES STANDARD FIREPAN

¥

Test' _
Designation | DESCRIPTION
FDS - 1 Bell Mouth Ports, bottom hopper closed.
FDS 2 - Modified Bell Mouth Ports partially restricted,
B T&NO Burner Port.

FDS = 3 . Modified Bell Mouth Pgrts, T&NO Burner Port.

FDS - 4L  Modified Bell Mouth Ports, T&NO Burner Port, bottom
hopper closed.

FDS - 5  Side draft rings ST-200 (Fig. 4-35}, T&NO Burner Port.

FDS - 6  Side draft rings ST-200 (Fig. 4-35}, Bottom draft’ ring

. ST~201 (Fig. 4=36} T&NO Burner Port.

FDS = 7 Rihgs STeZOO & ST-201 (Figs. L= =35 and 4- 36} T&NO Burner
Port, modified draft chuteso

FDS - 8 Rings ST- 202 & ST-201 (Figs. 4-36 and 4-37}, T&NO Burner

' Port, modified draft chutes. '

FDS = 9 Rings- ST-202 & ST-201 (Figs. 4=-36 ahd 4-37}, T&NO Burner
Port, modified draft chutes, modified Sheedy burner with
air connection.

FDS =10 Rings ST-202 & ST=-201 (Figs. 4=36 and h-37¥, T&NO Burger
Port, modified draft chutes, Standard Sheedy Burner.

FDS =11 Rings ST-=202 & ST=201 (Figs. 4-36 and 4=37), modified

. draft chutes. :

FDS =12 Pacific Lines Standard firepan, with bottom ring ST=-201,

' but bottom hopper closed.

FDS -13  Rings ST-215A & ST=-201 (Figs. 4-36 and 4-39), modified
draft chutes. . |

FDS =14  Rings ST-215A4 & ST-201 (Figs. L4=36. and 4-39), modified
draft chutes, bottom hopper closed.

FDS =15 Rings ST=202 (Raised) & ST-201 (Figs. 4=-36 and h-37),

: modified draft chutes.

FDS -16

Rings ST-202 (Raised) & ST-201 (Figs. 4=-36 and h-37) modi-
fied draft chutes, bottom hopper closed.
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. with draft chutes., Ring ST=201

Rings ST=215B & ST-201 (Figs. 4-36 and 4-39).

Rings ST-215B & ST-201 (Figs. 4-36 and 4-39), bottom
hopper closed. ‘

Rings ST=215B & ST-201 (Figs, 4-36 and 4-39):”é£; 5an
draft holes, dampers weighted., .,

Rings ST-202 (Raised and Forward), & ST-201 (Figs.
4=36 and 4-37), bottom hopper closed. ‘

Rings ST-201 (Fig. 4-36), side openings 5=-3/4" x
323", bottom hopper closed., .

Rings ST=-258 (Positions 2 & 3 Right Side, & 3 and 4
Left Side), & ST=201 (Figs. 4-36 and 4§.0), Burner
Port restricted to 737 x 8" bottom hopper closed.

Rings ST=258 (Positions.z,B & L Right & Left Sides,
openings restricted to 3 3/4'x 7%”%,& ST=201 (Figs.
L=36 and 4=-40), Burner Port restricted to 54" x 8v,
bottom hopper closed.

Rings ST-258 (Positions 3 & 4 Right & Left Sides) &
ST-201 (Figs., 4=36 and 4-40), Burner Port restricted
to 63" x 8", bottom hopper closed.

Rings ST-259 (Positions 3 & 4 Right & Left Sides), &
ST-201 (PFigs. 4=36 and L4-41), Burner Port restricted
to 62" x 8", bottom hopper closed.

Rings 8T-259 (Positions 3 & 4 Ri%ht & Left Sides),

Figs. L=36 & h'hl)g
Burner Port restricted to 63" x 8", bottom hopper
closed, burner tilted up 4° from horizontal,

Same as FDS 26. but burner tilted up 1° from horizontal.

Rings ST=260 (Positions 3 & 4 Right & Left Sides),
restricted . to 94" x 74" with draft chutes and Ring
ST-201 (Figs. 4=36 & 4=42), burner port restricted to
63" x 8", bottom hopper closed, burner tilted up 1°
from hor izontal,

Rings ST-258 (Position 2 Right & Left Sides), & ST=
260- (Position 3 Right & Left Sidés) with draft chutes
on all 4 rings. Bottom Ring ST-201 (Figs. 4=36, L4-40,
& h-42), Burner Port reducgd . to 54n x 8"  bottom hopper
closed, burner tilted up 1¥ from horizontal,
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TEST DESIGNATIONS OF DRAFT ARRANGEMENTS APPLIED

TO
T&NO STANDARD FIREPAN

DESCRIPTION

Designation j

FDT
FDT
FDT

FDT

FDT

FDT

FDT

FDT

FDT

1
2

3

Standard T&NO Firepan. 4
Rounded approathes to burner port and bottom hopper.

Battelle Steam-Air Jets (Positions C & D Right & Left
Sides}. ‘

8" x 84" Burner Port, five 54" Flues on Right Side &
also 5 on Left Si@e° :

St. L&SW Burner, 9" x 83" Burner Port, Sixteen 2" Tubes
on Right Side & 16 on Left Side. Dutch Oven 40" long
American Arch Design. '

St. Lasw Burner, 9" x 8i" Burner Port, Sixteen 2" Tubes
on Right Side and 16 on Left Side. Dutch Oven, 31"
long - American Arch Design.

» 8t. L&SW Burner, 9" x 83" Burner Port, Sixteen 2" Tubes

on Right Side and 16 on Left Side - Dutch QOven, SP De-
sign, :

9" x 8i" Burner Port, Sixteen 2" Tubes on Right Side &
16 on Left Side - Dutch Oven, SP Design.

9" x 84" Burner Port, Sixteen 2" Tubes on Right Side &
16 on Left Side - Dutch Qven, SP Design, bottom open-
ing 6" x 194&m,



SMOKEBOX ARRANGEMENT DESIGKATIOHS
FOR

FIREPAN AND DRAFT ARRANGEMENT TESTS = ENGINE 4401
Test

Desi“'—fie: P DESCRIPTION

ST Nommle oy Sk Doleommk s
A g"  3/4m SP 133" With . Without
B g 3/4" T&NO 133» With Without
J gn  1/2% SP 10" With Without
L gi®  1/2n Sp 10" With Without
0 g  5/8" x 3" BB 10" With Without .
P 8s® 1/2" SP 133" With Without
Q g®  5/8" x 3" BB 13 * With Without
R g®  3/4" x 3" BB 134" With Without
s gn  5/8m x 2v BB 133"  With Without
i 8" 1/2" x 2" BB 133" With Without
U 8"  3/4L" x 43" BB 134" With Wit hout
v gin  1/2" SP 134" Without  With
W g®  5/38% x 2" BB 133" Without  Without .
X gin  1/27 gp* 134" Without  Without
Y g® 1/27 x 3" BB 133" Without . Without
2z gl 5/8" x 2" BB 133"  Without . With
AA gin  1/2" SP* 133"  Without  With

* 8P style cross split with bottom edge 1/8" below top of
nozzle; others of this style have diagonal flush with top sur-
face of nozzle.

BB cross splits shown on Fig., 4-43.
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SUMMARY OFP DATA

Fie 4-IR

Page 1
i - ‘ , B WATER RATES STRAM uE AIR FLOW
— DHAUST FIRING RATE TEMPERATURES, DEG. PAHRENHEIT - DRAFTS = WATER . 00 1ba, Per Hour RATES BonLE TLOE a8 wnﬂ;g
- TEST TEST NOZZLE . SUPRR- o ‘ WATER ] WATER 1BS. AIR |LBS. AIR | PERCENT
ARRANGEMENT DES1G~- PRESSURE | 1000 1ba, | BTU per B EXHAUST | HEATED TR INSIDE BESIRD o FROM ™ CARBON PR 1B. | PER HOUR-| X XCESS
. BATION. ISig Par Hr, |in Millicnsl STRAM | STRAM GAS ARRESTER | ARRESTER | FIREBOX TEDER | BOILER | MCHOXIDR | OF OIL AR
&= yosale, 3/4= Split, Stack | FDS-1-A 18.1 5,87 | 107,0 303 709 579 19.8 19,3 8,0 59.2 67.5 0.0 26,0 '140,8 6344
13 above nozsle, Battelle : 13,5 5.02 91,5 369 689 566 . 16,9 15,7 67 1.2 - D7 0.0 2409 1258 69,4
Poris, 8.8 4,05 73.7 349 665 540 11.8 11.6 8.8 0.6 | .4 A 0.2 254 103.0 73,0
v 5.1 3021 5844 330 629 ar 7.2 7.0 3.1 32.4 35,8 1,3 42.7 7049 a0 706 10,2 Ouk 8.0 89.8 90685
8 Wozzle, 1/2% Split, Steck FDS-1-L | 13,2 6015 | 112.4 377 208 682 18.6 1853 646 63,9 .6 6246 864 7406 85,8 1.2 546 0.0 19.7 120.8 33.6
16% above mczzle, mattalle 116 5,70 {1041 386 694 875 14,7 1404 6.5 60.8 67,3 58,9 .2 75.7 86,7 : 5e9 0,0 2003 115.6 3649
Ports. . 8.1 4.7 86,0 46 678 533 1,3 n.l 503 8.8 | .2 0.0 68,9 77.7 884 18,7 6.2 0.0 M5 96,7 9.6
: . 4.7 3,68 67.8 27 640 522 740 6.9 38 40.2 4“5 Bl 83,8 7702 86,8 10,2 6.8 0,0 AL8 790 45,3
8 Hossls, 1/2% Split, Stack | FI8-2-J 176 647 | 117.9 3%0 e 607 A4 - 11.8 66.8 | 4o 65.4 ‘9044 404 86.1 .4 4.8 Out 18,7 1.8 26e8
Helght 10%, Pertly Restricted| 13,0 5448 99,9 368 706 566 18.1 - 10,3 88,1 el 5.8 8.8 76,5 87.8 1l.2 5.8 0.2 13,8 167.0 3548
Hodified psll Moath Ports. 8.2 4043 8047 349 688 867 13.3 - 7.7 473 | B3.0 46.1 642 7.2 87.9 10:8 604 0.0 205 9049 6l.s
o 4.8 3447 | 63.2 328 549 539 8.8 - LY ] 6.8 | 409 35.7 49.3 75,7 86,3 10,4 6.8 0.0 2.3 73,5 5.4
@ Nozzle, 1/2% Split, Stack | FOS=3~J 17.7 6,57 |119.6 393 728 Qs 18,9 - 8.8 86.8 | 74,9 8.5 90,7 73.6 85,1 1.9 Sa 043 1861 120.8 | 2.5
Height 10%, Modified Bell 13,0 5,58 |101.7 369 7o 596 153 - %8 58.0 4B 58,7 76,7 751 86,3 0.7 8.8 0.2 201 112.1 35.2
Houth. Porte, TRNO Burner 8.2 4047 .4 346 685 sn 10.8 - 5.1 47 ‘8BY 45.9 63.8 76l 86,7 1.0 7.0 Ga3 20.2 80,5 4%.2
Ports R 4.9 3.8 | 63.9 s31 660 852 8.9 - 3.2 36,7 407 35.6 49.3 o8 8446 949 7.2 0.0 23,1 b 8 49.5
8 Wosgle, 5/8° x 3° Basket | FDS-3-0 12,3 6.31 | 11640 362 ns 613 164 - 7.7 6449 9248 6346 88.2 7402 85,1 1.8 4.5 0.5 18,3 115.6 ‘2460
Bridgs, Stack Height 10%, 9.8 5.41 98,9 357 702 598 13.6 - 646 87.9 i 6heb 86.6 78,8 77.0 87.8 11.3 5.1 0,3 19,0 102.8 892
‘Modified Bell Mouth Ports, 7.2 4465 84,7 3 683 78 10,5 - - 5.0 80.1 | 55,8 48,9 §7.7 75 87,8 1.8 5.8 0.3 18,7 86.8 38,5
TEO Barmer Port, 4.8 3,75 68,7 329 656 554 7.1 - 2.9 41.2 45.5 40,0 55,1 7.9 87.4 104 6.5 N 20.9 8.5 42,0
@+ Nozzle,1/3 Split, Steck | FDS—4~J 17.5 BA4 | 117.3 2 727 614 20,0 - 10,2 6.4 ook 65,0 0.3 4.7 06,8 1.3 5.1 0.3 19.0 122.4 29.2
Height 10w, Modtfied Bell 10,3 4.89 89.4 855 696 576 1401 - 9.8 B9 58,1 50,6 0.4 7645 87.4 1.2 6.0 0.0 199 9740 38,1
{ outh' ports, Bettom Hopper 4.9 3047 83,5 328 654 543 7B - 3.8 3%2 | 4.l 36,1 49.8 75.9 85,6 10,2 7.1 0.0 A6 7540 48,5
Cloged, THNO. Burner Porte :
w-‘,sfa‘m, 1/2* Spiit, FIS-5-1 14,7 6.28 | 114.7 375 708 596 2.0 19,9 10,9 85,6 74.8 6402 90,3 7644 88.0 114 4.7 0.1 19,0 119.4 26,8
Stask Height 10+, Rings 12,6 5,75 | 104.9 367 696 584 18,8 18.6 10,5 6ls4 69.9 60,1 84,3 78.0 8304 1.7 45 040 18,7 107.4 25.7
7200 & LI-11347, T8N0 10.1 S.l4 93,7 352 688 o 16,2 16,0 9ed 884 62,8 S4ed .8 78¢5 89.5 11,0 6ol 040 19,7 101.8 0.9
Burner Porte 7.3 4.AL 8044 346 669 555 13,8 13.7 8.2 49.9 Shel 4607 63:3 78.8 89,2 10,9 55 0,0 20,0 88,2 el
B 407 3,53 64sd 329 64z 535 9.9 9.8 61 30ed | Ml 38,8 83.1 799 89.8 10,8 Be? 0.0 0.2 o4 5B.1
aifr woxzle, 1/2» gplit, D8 6=~P U.6 632 |115.4 18 77 s 19.1 18,7 948 65,7 5.0 64.3 0od . 7640 87,5 1241 440 0.2 18,0 1134 b
‘Stack Height 134°, Rings Ale9 8,62 | 10£.6 381 697 7 1648 16.6 9.1 B9 68,0 58,6 821 LA 88,0 1.8 4.7 040 1549 106.0 26.4
BTw200 & ST~201, TRNO Burner 8.2 4460 84,0 347 678 870 13.2 131 74 49.8 5644 48,6 68.1 78.7 89,8 1,1 5.8 0.0 19,7 9003 30,9
Porte | 3.8 3,18 58,1 328 63 532 7.0 6e9 41 35,2 N6 3t.1 423 790 890 10,5 B9 00 20,7 85,6 36,7
8" Noagle, 5/8" x 3" Basket | FDS=6Q 12.4 6:07 | 110.6 368 700 888 19,3 19.1 10.8 " 8408 73,9 6348 89,3 78.4 89.8 1244 346 0.0 17.8 107.9 1948
Bridge, Stack Beight 13i=, 948 5033 971 355 686 on 17.3 171 102 58,1 86,0 56.8 9.7 9947 90,9 ° 12.3 3.7 0.0 17.9 Bod 20,1
Rings SP-200 & ST-201, TMNO 7.2 464 84,8 0 en 561 12,3 12,2 7.0 80,0 56.6 48,8 6804 78,5 89,1 1.8 4.6 0,0 18,9 85,6 25,7
Borner port.’ - 3.8 3437 6l.4 328 631 831 7.0 7.0 4.0 36.6 4.4 35,5 9.8 0.4 88.4 11,0 4.9 0.0 19.7 66.2 28.8
: h :
8" Nozzle, 5/8% x 3v Baskst . | ¥DS=7-Q 12,5 5.97 |108,8 364 700 87 19,2 18.9 104 4.8 7.8 63,8 | 89,2 | 786 | 9.2 12,5 346 0,0 177 18,8 | 195
pridge, Stack Height 13%e, 10.0 531 96,8 asg ] 574 16.5 1663 9.3 58,2 5.9 56,9 79.8 80,0 9.1 1.7 4.7 0.0 18,8 100,0 2.2
Rings ST=200 & ST=201, Modi- 7.3 4,66 84,9 461 676 564 1.2 11,1 8.6 50,1 6.6 48,9 684 7808 88,7 1.4 809 0.0 19.8 89.6 2.4
fied Draft Chutes, 349 3,42 6204 328 636 . " 534 648 6.7 3.8 .8 Q.7 3642 9845 87.5 11.0 545 0.0 174 59,6 33.4
8% Hoszle, 3/4% x 37 pasket |FDS-7-R 13.7 8.9 |108,6 369 04 598 18,7 18,6 9.8 . 6341 n.8 61,8 86,7 T ed 8.8 1,7 4.3 0.2 18.4 108.7 23,8
Biddge, Stack Height 134%, 10,8 5.22 95.3 360 700 98- 16,1 15,8 8.8 58,6 64,3 85,3 79.8 7943 90,8 .5 4.8 0.0 18,8 $8.4 28,3
Rings ST=-200 & S3T-201; Modi- 7.5 4,29 78,8 342 666 586 11.9 u,7 6.7 471 53.1 45,9 84,1 79.6 90.0 1.0 Se6 0.0 16.9 8504 4.3
fied Draft Clmtes. 3.9 8,10 56,6 3%¢ €23 525 7.0 6.9 4.0 4.8 ™.l 33,7 46.6 79,9 89,9 10.3 607 0.0 2.3 66,0 4“3
8" Nozzle, 5/8 X 2» t | PDS-r-a 14,7 5,90 |107.8 37 7o 598 20,1 - 19.8 10.7 82,6 eb .2 86,3 77,9 89.6 114 4,9 0,0 19.2 ‘3.2 28,6
Bridge, Stack Height 184*, 12,0 5,33 97.1 263 696 80 17.9 17.6 9.8 57.0 64,8 0.7 84 783 89.6 10,9 5.6 0.0 2040 106.7 4.2
Rings ST-20. and ST-201, 84 4049 8.8 343 676 565 12,6 1244 646 48.1 Stod 46,9 65,8 78,0 8845 10,4 6od 0.0 21.0 94.2 4l
yoditied Draft Clutes. 4.2 3,18 . | 58,1 326 627 526 6.7 8.5 304 34,0 38,3 5,0 45.7 7645 85.9 9.6 7.3 0.1 224 7.2 49,7
g® Nozzle, 1/2+ x £ Basket |FOS~7-T 136 6.02 |1097 4 700 590 1946 19.3 10.6 85.2 Phe3 83,8 89,7 79.3 91.0 12.0 4.0 0.0 18,3 . 22,1
Bridge, Stack Helght 134, : 1.9 8,80 |103,7 362 701 me 17.1 16.4 9.0 61,2 €9.6 59,9 4.3 78.8 90,2 11.8 4.4 0.0 18,6 105,9 25,0
Rings F1-200 & ST-201 8.1 4,70 85,7 544 6T 568 13.4 13.8 7.5 51.3 5749 5041 70.0 79,3 89,9 1.4 8.3 0.0 18.6 92,3 1)
Modified Draft Chutes 3.8 337 61,5 323 637 536 8.7 68 33 36.3 0.6 38.2 48,7 7849 8604 10,8 840 0,0 0.7 69.8 37.6
g* Nozale, 3/4" X 44" Basket |FDS-7-U 13.0 6450 |118,4 369 78 609 2044 2042 1043 68,0 7743 66.6 94,1 7.1 88.9 12.1 4,0 Ol 18,1 1174 21.8
Bridge, Stack Height 134», 10.8 5.76  |105,0 386 700 588 17,9 17.6 94 1.5 6946 6042 B4.53 78.1 89,1 1.7 4.5 0.0 18,8 108,0 25,7
Rings IT-200 & ST-2(1, 8.0 4.89 8942 4 679 566 14.6 144 8.1 53,2 60,0 52,0 78,7 79.0 89,7 1.3 5.1 0.0 194 94,9 30,2
Modified Draft Chutes 3.8 3,36 61,1 324 634 53 7.3 7.2 3.9 36,49 414 36,8 49,7 98,9 88,6 10,6 65 0.0 20,9 70,2 42,5
87 Nozzle, 3/4% x 4}» Basket |FDS-8~U 13,1 644 |117,3 %8 720 590 2,7 2.6 1.9 68,7 78,3 67.3 95.4 78,9 9045 13,0 3ed 0.1 17.1 109.8 1840
Bridge, Stack Height 13w, 1046 5,76  |104.9 385 708 577 18,7 18,5 110.5 6.7 69,9 8044 85.2 78,8 89.8 1246 3.9 0,0 17.7 101.8 21.6
Rings ST201 & ST-R02, 840 5400 9140 7L 691 564 15.1 15.0 8.7 54,0 60,8 52,7 7440 7848 29,3 12.2 4.5 0.0 18,2 $1.2 25,9
‘wodified Draft Chutss 3.9 348 83,3 328 642 529 7.7 - 7.6 4.2 3800 42.4 36,9 8.1 78.3 87.7 M.l 5a7 0.0 18,9 69,0 35,8
8" noszle, 5/8° x O pasket |FDS~8e) 13,2 8,18 |11.2.6 570 76 595 2046 202 ‘1106 6604 L 6541 92,0 7943 909 1343 3.2 0.0 16,9 10452 17.1
Bridge, Steok Helght 134", 1046 5.58° |101,7 359 702 581 175 17,2 10,0 59,6 67.7 58,5 82.2 8ok 89,5 12.8 3.8 0,0 17.6 9.8 19.5
Rings 3Tw20) & ST-202, - 8.0 4,76 86,7 342 sa1 558 14.3 14.1 8,3 52,1 58,7 5049 7140 794 80,1 12.5 4.2 0.0 17.9 85,0 23.%
Mod1fied Draft Chutes. 3.9 Te34 80,8 3% 638 523 845 843 4.8 37.3 41.6 36.2 5040 79.8 89.5 12.0 4.8 850 18.6 81,9 28,1
i . e — R ~ ik e — .




SUMMARY TOF DATA " Page 2
. ; WATER RATES | BOILER MLUE GAS © . AIR FLOW
- OHAUST FIRING RATE TEMPERATURES , -DEG. FATUINHEI T SRAFTS - INCHES, WATER 1000 1bs,. Par Hour CINGIES - % COMPCSITION = % = FIIE G 3
TEST TEST NOZZLE SUPER~ AATER | WATER EXCLUDING | INCLUDING 1 1BS. AIR | LES. AIR | 7232
- ARRANGEMENT DESIG- PRESSURE | 1000 1bs, | BTU per Hry EXHAUST | HEATED B INSIDE BEHIND " PROM ™ FEEDWATER | PEEDWATER | CARBON CARBON PR 1B, | FER HOUR-| % XCESS
d . RATION FSIG | par Hr, [in ¥illions ITEAM | STRAM GAS ARRESTER | ARRESTER | FIREBOX TENDER | BOILER < | HEATER HRATER DIoXyoR | oxyoemw |woNoXIDR ! oF OUL I THOUSANDG| W AIR .
&* Wozale, 5/8% x 3" Basket | FD8-9-Q 10.7 5.68 103.5 355 701 600 15.9 15.7 841 60,1 68.0 & 77.3 88.3 12.6 4.0 0.3 17.4 98,7 21.4
Bridge, Stack Helght 133, 8.0 4.89 89.1 341 684 584 12.6 12.5 6.6 52.3 58.8 51.1 7.2 77.6 88.0 12.3 4.5 0.0 18.2 88.9 25.9
Rings ST-201 & 202, Modified 8.0 4.86 88.5 343 684 75 12.8 12.2 6ok 51.9 B4 80,7 70.8 77.5 87.9 12.0 4.7 0.1 168.4 89.4 27.0
Chutes, Modified Sheedy 4.0 3.46 63.1 324 see 585 6.8 6.7 2.7 . MNb 41.8 36.4 50.5 77.7 87.1 1.5 5.5 0.0 19.3 66.9 33.9
Burner 3.8 3.40 6.9 327 643 540 6.8 6.8 2.3 36.6 40.9 35,5 49.3 77.3 86.6 1.0 8.0 0.0 20.1 68.3 37.9
8% Woszle, 1/2* 1 2~ Pasket | FDS-9-T| 13.7 6.14 11,9 373 ns 613 18.6 18.4 9.5 65.4 4.4 8.0 90.4 8.4 8.7 12.6 3.8 0.0 17.6 108.4 20,9
Bridge, Steck Height 134*, 8.0 4.7 85.8 343 684 879 12.8 12.8 6.9 51.1 5.3 49.9 69.5 78.6 €8.9 12.0 4.6 0.0 18.5 87.0 26.5
Rings ST-201 & 302, Modified 4.1 3.28 60.0 325 639 542 7.1 6.9 3.1 36.8 4.1 35.7 49.4 e0.1 89.9 n,s 5.9 0.0 19.7 .2 ".9
Chutes, Modified Sheedy
Barner with Adr Comn.
§" Nozzle, 1/2= x 3* Basket | FDS-10-7. 4.3 6.47 17.8 374 na3 609 20.4 20.2 10.8 .3 6.9 65.9 93.1 76.7 88.1 12.9 3.7 0.2 17.3 111.9 19.6
‘Bridge, Stack Height 134", ' 1.5 5.77 108.1 363 704 600 17.4 17.2 9.3 60.8 69.0 59.5 83.7 7.3 88.2 12.5 4.0 0.0 17.8 102.7 22,3
‘Rings ST-201 & 202, Modified 2.2 4.80 87.4 341 683 578 13.3 13.0 7.1 51,6 57.9 60.4 70.1 7.9 8.2 1.9 4.9 0.0 18,7 89.6 28.9
Chutes, Sheedy Burner 3.9 3.42 €8.3 325 [3.:] 539 7.4 7.3 3.2 ;.1 41.3 36,0 49.7 77.4 86.4 1.2 3.7 0.0 19.7 67.5 35.3
: ,. gm., 1/2% x 8* Iuam ] ms-1-r; 14.3 6.41 116.8 376 724 a9 19.2 18.9 9.4 87.4 77..0 €6.0 93.7 77.8 89.4 13.0 3.8 0.0 17.2 110.2 19.0
Steck Height 134+, 1.5 5.77 105.1 356 711 602 16.4 16.2 8.4 81.8 69.4 59.9 8.4 7.9 89.1 12.8 3.7 0.0 17.4 100.5 20.3
: i‘t-am & 202, Modified 8.0 £.99 87.3 343 €87 518 .l 13.9 8.2 51.8 ;. 5Ba2 80.5 70.6 78.5 89.0 12.7 4.0 0.0 - 17.6 84.3 22.3
m 8.P, Purner md 3.8 3,35 61.1 325 645 539 7.7 7.3 3.9 . 36.8 41.0 35.7 49.4 78.5 88.1 1.8 5.0 0.0 18.8 63.1 29.4
" Barner Port .
8% Nozsle 3/4.- apnt Steck! FOS-12-Al 18.2 5,50 100.3 342 666 587 28.9 85.7 17.9 59.3 6.0 - 88.0 80.4 7.8 89.8 11.4 6.2 0.0 19.7 108.5 40.1
‘Belght L . 8.2 &ir m 15.4 4.70 85.7 324 654 573 2.5 2.3 15.1 80.9 87.8 49.7 66.8 .9 88.7 |, 10.6 7.2 0.0 n.1 9.4 .0
and m 8.7 3.75 68.3 309 632 852 15.4 15.3 10.9 40.8 48.3 9.4 54.1 78.9 86.4 9.8 8.2 0.0 22.8 85.3 6.4
5.1 8487 82.2 296 598 3 10.3 10.2 7.2 n.1 3.6 30.0 40.9 76,0 8¢.8 9.5 8.8 0.0 23.5 7.3 6.5
‘o ¥ozale, 1/27 gplit, 08-12-PF| - 1:4.5 8.16 112.3 330 858 594 23.7 22.6 18.7 - 87.0 6.8 65.6 90.7 7.4 90.1 13.4 3.4 0.0 18.4 103.7 18.4
Steck Height 134+, 8.F. : ' C 1.7 5.52 100.8 9 652 560 20.1 19.8 13.9 0.9 69.0° 59.6 81.9 79.0 90.3 12.8 4.2 0.0 17.6 97.1 23.8
A{r Forts end Burner 8.1 4.64 86.4 304 636 561 15.5 15.3 10.7 5.8 57.8 0.3 .7 78.9 89.4 2.2 8.0 0.0 18.4 85.6 29.8
4.0 S.27 59.5 39 593 821 9.7 9.6 7.0 6.9 40.8 5.8 48.2 78.6 87.5 n.s 5.4 0,0 19.0 63.0 3.0
8fr Womale, 1/2v Split, me-13-p - 4.2 6.36 us.e 325 87 €03 16.6 16.3 8.6 - 87.8 76.7 88.8 9.4 7.5 7.8 12.8 4.2 0.0 17.6 111.9 23.8
Stesk Hedght 1347, Rings 8%- 11.6 5.78 105.4 59 664 591 u.6 14.4 7.8 61.5 63.5 .1 es.1 76.5 87.3 12.4 4.6 0.0 *18.1, 104.6 26.9
201 % ZBA, Nodified Chutes.) 8.1 4.80 7.5 307 648 5 11,8 11.3 [ %) 51.5 or.8 80.3 69.1 76.6 88.7 n.7 % 0.0 19.2 92.2 5.6
Bottom ‘Hopper Opsn. 4.0 3.43 62.5 289 (18] 550 6.5 6.4 33 .0 40.9: 8.9 48.8 75.8 844 n.z2 6.1 0.0 19.9 68.3 0.0
: &' Pozzle, le' Split, me-14-p|  14.3 6.38 15.8 326 emn 605 17.8 17.6 10.2 67.2 78.6 85.8 9.4 76.8 7.9 18.8 4.1 0,1 17.4 110.8 28.0
Steck Badght 134, Rings ' .7 5.M 104.7 ns 664 591 15.7 15.5 8.8 8.1 69.3 89.8 82.7 76.6 87.8 12.5 4.7 0.0 18.0 103.5 27,5
m & 2154, mu. 8.1 4.80 87.4 08 846 =3 12.7 18.8 7.8 a.6 . .8 0.4 69.1 76.7 86.8 1.8 5.5 0.0 19.0 1.2 3.9
: mu- exom Boditied 4.0 3.43 68.8 286 609 541 7.2 7.1 4.3 NNk . 41,8 38.3 49.2 5.5 es.2 10.7 7.0 0.0 20.9 1.7 47.8
l&‘— W. 1/2= split, FI8-15-P]  14.3 6.29 14.4 328 en 810 18.0 17.9 10,0 67.2 76.8 66.9 1.4 7.4 89,1 12.8 4.4 0.1 17.7 1Nl4 M.9
Steck Reight 134, Rings . 1.7 5.70 103.9 513 664 602 15.8 18.8 8.7 6.5 6.7 60.1 85.2 .7 8.7 11.9 5.5 0.0 18.9 107.8 33.9
8T-20) & 202-(raised), Modi- - 8.0 | 4.7 85.8 304 648 878 - 12.8 ~18.8- ) 7.7 | 818 | %80 | 508 - 89.3 78.4 88.7 1.4 6.1 0.0 19.7 - 92.9 | ‘s
fied Chnten, Bot 4.0 | 8.36 . 6.3 289 608 538 7.4 7.8 4.3 .0 |, 4l 8.9 48.9 774 26.2 10.8 8.7 . 0.0 20.7 8944 4.7
of* Wzzle, 1/2~ Split ms-16-P| 4.3 6,29 114.8 338 &8 609 18.6 18.3 1.0 _ .6 7.9 66.2 2.0 7.9 89.4 12,7 4.4 0.1 17.6 110.8 25.0
Stask Helght + Rings ' 1.8 8.65 102.9- 6 (5 . 597 16.3 18.9 9.5 6.8 69,3 5.8 82.6 77.8 88,9 12.2 48 0.0 18.4 103.7 88.2
Sr-201 & 202 (radsed), 8.0 4.74 86.4 306 642 575 12.8 12.7 7.8 62.2 58,5 .0 6.8 8.4 88.6 1n.4 6.0 0,0 19.6 93.1 .2
Hodified Chutes, Button 4.0 3.% 61.0 288 603 538 T 8.8 8.2 8.5 .2 4.3 36.1 49.0 78.0 86.9 n.1 8.3 0.0 20,1 87,3 40.9
&- mno. 1/3- spnt, 708-17-P| 4.7 6.48 118.0 330 678 621 17.4 17.3 9.5 67.8 7.4 66.4 92.4 76,0 87.4 12.5 4.3 0.2 17.9 118.7 £3.8
Stack Helght 134+, Rings 3.1 5.75 104.5 316 666 597 15.8 15,0 8.9 61,9 70,0 ©.85 3.6 77.6 88.8 13.0 8.2 0.0 18.7 107.2 0.4
7301 & 2158,  Bottenm 8.4 4.79 87.3 0¢ 650 580 12.8 12.6 7.5 82.2 48.4 50.9 69.8 7.9 88.0 10.8 6.8 0.0 20.8 8.7 435.7
m Bpu ‘ 4.3 3.40 8.9 293 613 542 7.8 7.4 4.5 37.6 41.8 3.5 49.3 .6 86.6 10,7 7.0 0.0 20.9 71.1 47.8
® Nozzle, 1/2° &plit, ¥8-18-P 14.7 6.37 116.0 327 72 610 18.6 18.4 11.1 8.1 77.8 86,7 98.6 7.4 89.1 12.7 44 0.2 17.6 2.1 2.4
ok noxw'. 13&-' Rings 12.2 . 8,76 104.9 318 862 898 16.8 16.5 10.1 62.0 70.3 60.6 83.9 7.4 88.8 13.0 5.8 0.0 19,0 107.7 )
, Bottom 8.4 4.7 87.0 06 646 s78 13.0 12.7 7.9 ‘82.2 88,5 50.9 69,8 77.8 8.8 11,0 8.6 0.0 20.4 7.8 4.8
'ma- w 4.3 3.40 61.9 293 607 588 8.8 8.3 5.8 .6 + 41,5 - 38.8 49.3 7.3 86.2 10.8 7.0 0.0 21,0 .8 Car.y.
8i» Wozile, 1/27 Split, e-19-p 1.7 6.22 13,3 330 669 600 18.1 17.9 10.3 67.8 7.3 86.4 92.0 78.7 90.4 12,6 4.6 0.0 17.9 111 26.0
Btaok Helght 1547, Bings 12.1 5.67 103.3 316 661 590 16.7 16.8 9.8 619 50.1 60,5 83.5 7844 89.6 12.2 4.9 0.0 18.4 104.2 29.0
§7-201 & 2158, Plus B 8.8 4.7 87.0 304 648 870 - 14.1 13.9 8.8 82.4 58,9 51.8 70.8 78.3 88,8 11,7 5.6 0.0 19.2 81.5 8.6
Fiuse, Dampers Weighted 4.3 3.38 a.7 294 608 633 9.2 9.0 6.8 38.1 42.1 .0 50,1 78.8 88.0 1.0 (Y 0.0 20.3 68.8 41.8
84" wozzle, 1/27 ‘Split, FOS-20-P o7 8.25 113.9 330 N 603 19,0 18.8 11.7 85,82 7.9 6.3 92.6 8.9 9.6 13,8 ° 3.4 0.0 16.9 105.7 18,4
Stuck Beight 134", Rings 12.1 5.88 103,68 A8 861 87 17.7 17.6 1.2 .0 0.1 80.7 83.6 78.3 89,4 12,9 4.0 0.0 17.4 9.0 32.4
8r-201 & ﬂ(nuaﬂm) 8.8 4.70 85,6 R0 848 587 1“.8 .7 9.7 82,2 58,5 50,9° 69.9 79.2 89.5 12.0 8.2 0.0 18.7: 8%7.8 .4
4.3 3,35 61.1. a9 602 8239 9.5 2.8 8.4 .8 4.8 36.4 49.3 78.3 87.8 1n.s 8.0 0.0 19.8 86.2 s8.1
8i" Mozzle, 1/2% Split, Y321 ~P 4.7 6.43 7.1 327 678 809 18.2 16.0 8.4 67.8 7.8 86.4 92.2 76.4 88.0 12.4 4.3 0.3 17.6 1138.4 235
Stack Height 13j%, Rings 1 124 8,77 108.1 328 676 96 4.1 13.8 7.0 8.5 69,6 6.2 3.3 76.9 as.} 11.9 8.1 0.3 18,8 106.7 29.8
gr-201, S8ide Opsuing 8.9 4,80 87.5 304 656 875 12.3 18.1 6.8 52.4 50,6 8.1 70.1 .7 86.2 14 8.9 0.0 19.6 94.1 37.2
8.3/4» x 324" 4.3 3.4% 68.4 291 818 544 7.0 6.8 3.9 37.7 4.6 36.6- 49.7 7.3 86,0 10.8 8.8 0.0 21,3 . 72.9 45,7

Fie: 4-19 )
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¢ SUMMARY ¢ F DATA Page 3
: ; , ¥ATZR RATES STRAY RATES BOTT 2R UL oAl B i ]
THAUST FIRING RATE TRMPERATURES, DEG.FAILGNHEIT | SRAFT3 - INCHES, WATER 1000 1bs, Per Hour Hour FREICT NSIES - % _ZOMECSITION = % T PR GRS ANALISIS
TEST TEST NOZZLE ~ | SUPER- ' WATER WATER STRAM 1V.aVaP.| EXCLUDING | INCLODING 185. AIR | IBS. AR | FT7EN
ARRA ! ~ 3 TED FIUR INSIDE | BEHIND FROM By ™ from and | PESDWATER | FEEDWATER | TARBON TAIBON PR LR, | V@R FOOR- | T.X3Z0C
ARRANCINER xi?:gm.g P??ﬁm lg ;:B. iimggpﬁggﬂt mﬁmr gEAM GAS ARRESTER | ARRESTER FIREBOX TENDER |  BOILER z t 212 OF. ;. WEATER HRATTR JICXIOR CXYREN | MINCXI o2 QP QI THESADS A'IR
81" Nozale,1/27 Split,Stack | PIS-22P 14,7 6e22 113,53 329 665 601 18.6 18.2 11,0 67.8 7.3 6654 1.9 - 8.7 90,4 12.2 4.8 0.0 18,3 113.8 282
Eelght 134",Rings ST=201 & 12,1 5,63 '102.6 A 656 586 1603 1841 9.8 818 69,9 605 83,1 78,6 89,9 11.8 5.3 0.0 18,9 1064 32,1
Pour ST-256, Positions 2 & 3 8.8 4,82 87.8 303 644 570 13.7 1304 8.4 53,1 9.6 51,9 76,5 78,5 8849 11.2 6.1 0.0 19.8 98,4 38,9
BS & 3&4 LS,Burner Port Re= 4.3 3045 62,9 293 608 544 8.4 8.3 548 38.0 42,1 36,9 54,0 1?3 8651 10,1 7.5 0,0 2,9 T75.6 5249
duced to 7i*xB",.Hopper Closed : _ : ) ’ . _ ‘ \ . ;
8i"Nozzle, 4~ Split, Stack FDS=R 3=P 14,7 626 114.1 33 668 o2 20,3 2040 12,9 6740 76,5 6546 91.0 7.4 89,0 13.3 3.5 0.0 16.9 108,7 19,0
Beight 134" Rings ST-201 & 12,2 5.61 102,1 38 658 - 585 1803 18,0 11.8 60,8 69.0. 99,5 88,5 78,0 89.2 12,7 4.2 04Q 17.6 8.8 23.8
§3ix ST-258 Positions 2,3,4 846 4,68 C 85,3 305 642 568 14.1 13.9 9.2 5l.4 67.9 50,2 74,2 7843 89,0 1242 5.0 0.0 1844 85,9 3.8
Port Reduced o 4.3 3,40 61,9 287 609 537 803 843 5.5 37.8 42,0 36.6 50,0 78.4 87.7 1.l B3 00 2,1 68,1 40.9
! RkL ,Burnor ) (] - e 4 . o » e . ! ° » . . .. . . o (2.4
| 55"xg". Hopper. Closed. ‘ ' ; -
{amvozzle, 5/8 x 3% Dasket FDS-84-Q | 1247 - 6,13 111.6 320 664 g1e’ 18.2 18,0 10.7 66,9 . |  78.2 65:6 91,7 78.9 90.4 1345 3.3 0.0 16.7 102.2 17,7
|Bridge, Stack Hef ght 134", 10.2 5.43 98,8 e 649 588 15,7 15,5 9.4 60,3 58,1 59,0 79,5 79,6 90.8 13.0 3.9 0,0 17,3 9346 21.7
Rings: ST=1 & 4 =258, 7.7 4,66 84,8 300 631, 565 15,3 13.2 8,5 52,7 59,2 . | 51.8 68,9 8044 9.1 - 12.8 4.2 040 17.5 81,7 23.9
positions 34 Rﬂs.‘;nurnor 42 3,48 6343 292 | 60t 4 542 7.9 7.8 8,0 39,1 43,5 38,0 52,1 79,2 88,7 1.8 5.5 0.0 19.0 65,9 33.8
1 Port reduced to Gg"xB».Hopper : ; - ;
lelosed, - . :
|e*Noza1e,5/87x3" Basket - FDS-26-Q .| 12.8 6402 109.6 318 655 593 17.0 164 9.2 66,0 | 74,9 6446 '89.0 78,8 90,1 12.5 4.5 0.0 17.9 107.8 26.0
| Bridge,Stack Eeight 133w .1,.0 5,65 102.8 30 648 582 15,8 15,5 8.8 6204 705 61,0 83.8 79,1 90,2 “12.5 4.5 0.0 17,9 101.1 . 2640
Rings STe201 & 4 ST=259 Posi-|- 7.7 4,65 84,6 301 631 565 1.2 1049 6.3 5.4 576 50,2 66,5 2.5 88,8 11.8 Seb. 0.0 18,9 87.8 33,0
tions 3a4 ;au;.sn-nr pact 4el 3.45 62,9 294 601" 534 7.3 7.1 443 38.4 42,7 37,3 49,1 74 87,3 11.1 62 0.0 20,0 69.1 0.9
reduced to 6i*x8” Hopper : : . o
clossd. Burzer tilted up 4% & *
@"Nozzle,5/8%x3 Basket - FDS=26=Q 12,9 6,32 115.2 321 675 602 1604 - 8,7 67.3 7646 ) 66,0 9147 77.2 88,4 13.2 3.4 0.0 17.0 107.2 1844
Bridge,Stask Height 1347, . 10.2 5,55 101.1 313 666 507 1347 - 73 L8063 | BB |- 59,0 81,7 785 8944 12,9 3.9 0.0 17,4 98,3 21,7
|Rings ST-201 & 4 ST-259 Po= 7.5 4,70 6.7 300 643 566 1,1 - 6.1 51,8 58,1 50.8 69,5 78,5 88,8 12.3 4.9 0.0 18.2 88,7 29,0
|sitions %4 AL with Draft 4.0 3,39 61,8 293 €08 535 7.8 ‘- 47 3045 42,8 | M X 79,9 89,3 S S Se2 0.0 18,7 63.8 3.3
Chutes .Burnsr port redused ’ . R S ‘ i »
to. 64%x8%.Hopper closed.
|Burmsy Tilted up 4% )
#"Nozal ¢, 5/6xIn Basket FS-£7-Q | 1246 601 | 11047 322 677 600 17.0 - 9.2 86.8 | 7. | 4. | 914 79,8 91,3 13,1 38 6.0 17.2 | 103,0 2.0
iBrldgs,13§"Stack Helght, ~ 10.8 5.58 1087 ‘312 667 592 15.5 - 8,7 83,0 71,3 6.6 | 854 80,6 91.9 12,5 s 0.0 17.9. 99,7 26,2
inings ST=201 & 4 ST«259 Po= 7.8 4467 8t4l 300 645 574 11,3 - 85 52,3 | 58,7 | 810 77| 70.2 79,1 8946 12,1 4.9 0.0 184 86.1 5.0
sitions 34 DAL, with Draft 3.9 3,41 62,9 292 63 545 s.e' - 3,8 383 | 42,6 .2 50.9 78.8 87.9 11.2 6.0 0.0 19.8 £7.5 L RE
iChut és ,Burner Port Reduced R . : Bt CG : : .
o 64x8" Bopper Closed.
Burner: tilted up 1%
gNoz1le,0/8°13% ‘Basket ms-28-q | 12.7 6.09 11,7 320 673 51 17,5 17,3 9.5 6.2 78,5 68,8 91.6 79.5 91.1 13.5 3.2 0.0 16,7 10244 17.2
Bridge 131 gteck Belght, 10,2 5.38 98,7 o b 660 585 15,3 15,2 8,7 59,6 6744 58,3 8046 79,3 90 .4 12.9 3,9 0,0 174 93,3 2,7
Rings ST-201 & 4 ST-260 Po- 7.5 4.62 84.9 304 546 569 12.4 12,3 7.2 5,6 58,0 504 | 6944 79.3 89,6 12,5 44 0,0 17.9 &2.3 25,2
sitions s&: m,nﬁr:; cg;zo-. 4.0 3.41 62,5 291 610 535 7.8 7.3 4.5 38,5 43,0 N4 8.2 79.4 89,0 11.8 5,3 040 1849 6.3 32,1
lig» Hopper Closed, . ’
| i .
| : . Lo .
[pHozzl 6,5/67x3~ Basket TDE-29-Q | 12.6 6.15 12,7 21 670 595 17.1 16,9 2.4 67,3 76,5 66.0 .5 78.8 0.2 12,5 4.8 0.0 17.9 110,3 26.8
Bridge Wstgak, Height, i 10.2 5,50 100.8 311 656 579 14,3 u,o 7.8 60,1 87.8 58,7 8l.1 78.0 88.8 1240 5.2 040 18,6  {102.8 Sl.4
e -s';-gll‘_& :g:g:g m:— 7.5 4,69 85,9 D3 541 565 1.4 .4 8.6 8.6 58.1 504 1 69.2 78.2 88,7 11.6 5.6 0.0 1.2 90,0 346
on & - . .
on 3 Ral, Wth Draft chutes,
port reduced to Sinxgn,
Hopper: 6losed.Burner tilted up
119 .
| @Mozzie TaNO 3/4" Cross Splif Fr-1-B 18,0 6.18 5.8 '
134%Stack Eelght, TENO Bir- 15.8 M o " b o e 2.7 3; 12.8 so.1 78.5 68,8 92,7 79.5 92,1 12.5 4.5 0.0 17.9 110.6 26,0
ner Port, Bottom Hopper , 8.6 4032 79.5 3l 643 563 13,0 13.0 8e 10 Sl s et 7006 895 1o os o P Y70 o
edoo d o 2 3 * rocy d . . . o .
'-'f’ foor &nd Firepan. 5 41 62.8 26 624 547 8.0 7.9 5,0 38,8 43,3 7.3 5. 79.9 8946 10,7 8.9 0.0 2.8 2.9 46,8
8z"Nozzle,5P4"Cross Split T=l-v 15,1 8442 7. Y : i Y e
134" Stack Height, TaNo Bur- 14,7 5:« ﬁv.: : ;:91 :g: 8‘32 ig:: 103 TN oy e §1.1 ot 767 88.1 13.8 31 0.3 16.3 104.8 13.8
ner Port,Botton Hopper & 1204 5.8 | 106.4 e | 6% 96 e | i .7 68,5 76 | er2 93,1 7.7 - | ssa | 18.0 3.2 0.2 169~ |108.5 16,4
Sand Ejeotor. No Spark srres- o o pogn as ooy s 18, . 9.9 6.8 7.2 | 6lae 84,6 7.2 88,2 13,0 3.8 0.1 17.1 99.8 20,7
ter. TRNO Firepan, 4.2 3.4l 62.4 290 607 540 7.2 12;8 ol wes e by o 78.3 88,8 12.0 2.2 0.0 18.6 2.4 o4
) - 4,0 345 63,1 293 509 543 . 0 4.1 376 41.7 3645 49.6 77.2 86,0 10.6 8.9 0.0 D9 7.3 48.8
* 6.6 6.6 3.7 3746 420 36,8 50,1 7.0 86.5 10.8 6.7 040 0.6 0,9 4“7
1e,SP4» Groes Split | FDT=2~V 15.1 6440 17,1 330 s ; : i .
tack Height, TANO Bur~ 12.1 5.78 105.7 pog 2& :gg 3'; gg'” ig-; 6843 78,3 67,0 92,6 76,8 88,6 13.6 31 0.0 16.5 106.9 16,5
* Port & Bottom Hopper os gt e . o = 2. e 7 6244 L 7.0 6.1 8.1 5 (] | 88,8 1302 3.7 0,0 17.0 98,5 20,4
th Rounded Approaches to 4.0 3.40 62.9 B9 592 534 9.1 : 138 2.4 59.0 5.2 69.6 | 77,3 87.9 13,1 3.9 0.0 17,2 82,3 2.8
o T8NO Sand Rjsctar. Ko =R . 91 648 S TS | aL8 36.4 49.3 72.0 86,2 1201 5.2 0.0 18,5 3.0 314
park Arrester. T&NO Firepan, LE ) ; : 1
i
P [P IR EE —

' Fie-4-20



@ - 5 I h a3 b @ *
o o o e SUMMARY OF DATA - S L , L Page 4 .
1- ol FIAING RATE ) mmm mmmmmr " 5 A g s P bt Aoy % ; 'zmm; mmﬁ' m 13
: : ‘ooAuSe | DRAFTS - INGHES. #m bs, Fer STI . L . RO FIDE )
. . - ‘ TEST mzze | ' - | M Y : N ) m%, n% oo LBS. AIR |LBS. AR | FZROENT
Y m " | 810~ | PRESSUNR.| 1000 1bs, | BTU per Bxf EXHAUST | HEATED 2¥13 ] MSIDE | BENIND . | ma | ™ “CARBON | PER 1B, | FER HOUR-| X XOESS
. I b EATICH __.zﬁ&_ 81 L papBr. (| STRAM %: ARRESTER | Jﬁ%@ FIREROX | THOER | BOILER |McrOXIDR | OF OIL . | THQUSANDS| A IR
TR g 8dd | T 686 90 20,8 | £ 134 6643 5.9 0.0 | 17.6 109.2 25,3
1&« Stack msu.uo Mos-v 4 1R3 'B.88 | 101.8 | ;8 656 863 - [ 18,7 | 1847 13.2 60,4 66,9 0.0 1844 10244 - 20,8
Jestor or Spark Afrester,Roun~ | : P8 | 4483 88,8 306 641 563 1646, 18.6 1.3 | 88 60,2 040 18,2 88,1 29.0
dod Approaches $0 Birner Port | 88 4608 .8 297 | 608 o4l 1408 . 14,8 10,5 48.8 A4 | ! 0.0 18 L1 3.8
s Front of Bottom Hopper. {xj? R 3,5 60,8 208 o7 B35 8.8 8,5 8.0 86,8 .| . 4le2. | 38,8 48,5 77.9 874 1.7 8.6 0,0 19,1 63,3 3.7
"Roaxle;Spjroress Spiit wi $.38 11644 383 80 597 19,8 19.6 1 12.0 7.1 T 7647 85.8 W6 | 7.5 86.9 1344 304 0.0 16.8 107,1 18,4
m o 8plit 1/6° bedew: 8.60 | 1021 a1s e 563 16.9 17.0 10,8 80.4 | - 884 50,0 81.0 770 88,1 13.1 3.8 0.0 17.2 98,0 2.0
»154stack 4460 8.9 304 (34 566 1344 133 ‘Be¥- . 5043 . BE.6- | 49l 6645 7649 8764 . 1247 44 0.0 17.7 - 8led 28,3
33 6.8 290 591 824 9.9 10,0 7e3 . | 0380 42,5 36,9 0.1 78.8 88,2 1247 4.2 0.0 17.6 59.7 23,8
6408 110.7 29 664 596 18,9 18,7 12.4 8845 | 75.8 65.2 9044 79,2 | 90.8 1404 22 0.0 15,7 95.4 "11.2
B9 100.1 06 §53 sa 15,7 13.6. 7.7 60,7 68,6 59,3 a9 9.4 90.5 13.2 3.8 0,0 17.1 93,7 - 21,1
4466 849 - 636 - B ] "310.8 10,7 6.7 ‘Ble6 | 88,0 50.3 69.1 7809 89.6 ' 1244 4.6 0.0 18.0 8440 26.7
394 68,2 289 620 A9 X 6.8 4.l Q9 | 488 | 407 B5.9 - | 798 8944 - - - - - -
" 11648 18 689 - 608 14,3 14 6.7 6647 76.0 [ 9048 75.68 86.6 12,2 4.7 0.1 18,1 5.4 27,0
Se82 | 1029 508 1 81 1848 12,0 62 59,8 697 . | - 5845 al.l 76e4 87,2 12.8 4,1 0.1 1744 9747 22,7
4,08 | 856 298 634 567 9.8 | . 9.8 Bed 50,8 | 572 | 49.6 |  68.1 7.1 87,8 12.3 4.8 0.1 18.2 85.0 27.9
.50 10 6% B 98 37 6.9 649 4e5 M6 | 4.3 | 388 828 ul .87l 1.9 Be3 0.0 18.8 67.4 32,8
G| 119, ms | enn ] " 118 s | ee | ees 9.8 o7 | 946 76,7 89,3 L LT | 4 0.9 18,8 123.6 ‘7.8
#4388 | 1191 32 | 68% 626 1844 15,2 | %2 | 88l 78,2 | 66,8 94,0 76.6 88,8 | 1.7 4.7 C 0,0 ' | 18.8 122.9 29.2
B8 | 101,80 1 o6 s08 13,0 | 1249 . 61 | 891 1.8 57,8 00,9 7.2 88,7 1.5 86 | 0,0 19.4 108.1 | 34,6
. 8483 102,85 T B (1] " 608 b VOV 14,8 8.0 59,7 8,3 S84 | 8.3 78.8 L) 12,0 4.9 0.0 18.5 104,0 2648
488 | 83,5 ] “y idd 9.8 9.7 1 B ] 4944 581 48.3 66,9 7.6 8848 12.2 4.2 0.0 18,2 83.8. | 23,6
38 6.8 3 a9 556 LX) Bed 2.8 S 36,8 |4kl 3Bt 49,0 76.8 86,6 12.0 6.5 0.0 19.2 65,0 43,5
§ %4 136,¥ 530 68l ] 18.4 T 16e2 | 88 1. 0858 Meb | 7.4 9.7 174 89,7 13,0 3,7 0,2 17.0 110,6 19.6
5.5 | 1.6 |- N4 685 608 134 13.3 " 6e9 58,3 67.6 - 580 80,7 7. 88,5 12,6 4k 0.1 17.7 98,5 28,3
408 Ok 4 |64 Y Wed 10,0 | - 5.3 498 56.4 48,8 | 67,3 771 87,9 12,1 5.2 0,0 18,6 8641 ek
BeB9 ] 618 . ms as £ 2 (¥ Buk 56 1 ®aA 4.7 | 360 49.6 779 87.8 118 640 0,0 19.5 6840 28,3
6.0 | 1188 3¢ 667 1 18.8 18,3 10,8 8960 . 296 6.6 f Yoy 7743 9.7 12,3 5.9 0.0 17.9 1163 DA
6,51 | 1s.8 328 66y a1 1843 [ 17.9 10.2 6841 - | 78,8 66,7 | 93.4 78,3 88,7 13,2 346 0.0 17,0 110,8 19.9
;8485 | 1080 1 = 685 893 154 181 8.8 T e | 6944 9.1 82.8 77.7 8944 1344 445 0,0 17,8 100.6 26.8
A8 | Bhe9 | 304 | s38 580 14,3 | M1 L 9 | 004 | 51,0 ] 49.8 677 | M3 882 | 122 | 80 | 0.0 | 184 | @85 | 29,8
riy 383 | 648 292 08 541 8.2 8 - Seb Wl | 439 38,9 82,1 78,8 88,3 1.4 5.6 0.0 194 68.6 345
ISHEY. S48 .3 293 04 546 8O | %9 5.3 | W4 Q.9 36.2 49,7 7.3 8%.1 1.6 5.9 0.0 1963 66,0 374
o 6,58 11947 ] 670 €12 18.1 © 1861 - | - 108 697 80,3 66,3 95,4 77.3 894 1247 42 0,0 17.6 118.6 23.8
B 867 103,6 Ar | e 592 1846 15,6 .| 9.5 .1 6947 .8 82,6 ek 88.8 12.6 406 0.0 | 17.8 101,28 26.8
jestor, 44N 86,8 299 622 or2 n.s | 1.7 Teb ] B 5.8 49.9 . 68,2 76,5 87.3 12.3 4.9 0.0 1842 8643 29,0
1aamo ¥ gt ] 83,8 290 600 541 76 7,5 B0 3Beb 40.9 3.3 | 483 7348 828 1n.8 8.5 - 0.0 19.0 6642 . 3,0
] " Radsd 4 N 4 . . .
fajmmon 6t | 174 | 2es 676 609 18,3 18.2 10,3 68,6: | 79,0 " 67,8 94,0 77,9 89.9 12.6 4.3 0.0 17.8 - | 114.2 2.4
10t0 N .47 | 9%.8 a7 | ese 590 15.2 15.1 Be9 ' 5849 67.1 57,8 79.8 | 776 89,0 12,0 5.3 0.0 18,7 1021 | 322
50 Opf 4ol 8led %5 | es7 568 12,3 12,8 7.8. 49,1 | 65,4 47,9 65,9 78.5 89.3 11,5 640 0.0 - | 19,8 86.9 36,3
Ejestor T8 | 588 29 %08 53¢ 7.6 7.8 1 3.9 40,3 3.8 47,6 79.0 89,1 10,8 | 6.8 0.0 - 2046 65.1 45,8
ong,SP -
28, . & 16-18.51de Openings.Fro
Pors: Bottom Hopper Closed Bot«
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ST=37-1

Photo 4 1 Glare shield for Pacific Lines standard firepan, test instellation

#psS=12, modified for tests by apprliecation of hinges to facilitate access to side
air ports for observations and adjustrients,




ST=-49-5
Photo 4 - 2 Pacific Lines standard damper and draft chutes for test firepan FDS-12
showing balanced damper in closed position. & 8




ST=33=-1
Photo 4 - 3 Side draft
rate. Bright area in 1

entering air.
visible here.

chute with damper in open position during test at high steaming
eft of draft cesting is fire which 1s not swept from surface by

This condition also exists at top and right surfaces of castings not

2



TR

ST=36=2
Photo 4 - 4 TView of Battelle design el;iptical approach or bell moutn side air
ports as applied to Pacific Lines standard firepen for test arrangement ¥DS-].




ST=-36-4
Thoto 4 - 5 Battelle design combination glare shield and hopper for the elliptical
approach or bell mouth side air ports, test arrangement FDS-1




ST=36=3
Photo 4 - 6 View of Battelle design glare shields during test operation, showing

visibility of fire (bright area) through glare shields. Test arrangement FBS-1.




ST=37=3
Photo 4 - 7 Interior of firebox showing flash wall and
! air ponus, v
enclosing area of carbon accumulation during tests FDS-1 witg ell{pgiggldsggggaiéne
air ports and illustrating that combustion air continued radial to pah after entering

firebox.



ST=37=2
Photo 4 - 8 Exterior view of rounded approach or modified bell mouth air port with
air direoted horizontally into firepan. Draft arrangements ¥DS=-2, 3 and 4.



ST=37=3
Photo 4 - 9 Interior view of firepan
air ports, test arrangement FDS-3.

with rounded approach, horizontally directed,



ST=37=6 .
Fhoto 4 - 10 Application of rounded approach to 2-5/8" x 17" fixed opening in
bottom hopoer for arrengement :DS-2 end others following.



ST=37=4
Photo 4 - 11 Interior view of T&NC style burner port showing burner in place and
illustrating proportions of opening above and below burner.

o

t3



ST=37=5 ‘
Photo 4 - 12 GExterior view of burner application, T&NC style with T&NO burner port,
with portion of rounded approach as applied to port for arrangement FDS=3 visible
between bracket and fuel pipe.



ST=51-1
Photo 4 - 13 FExterior view of modified bell mouth air ports, arrangement FDS-4,
with 2, 5-1/2™ flue air ports each side, added for trial and showing method of

temporarily closing tube holes during trials.



ST=51=-2 _
‘Photo 4 - 14 Interior view of modified bell mouth air ports, arrangement FDS-4,
with two 5=1/2" flue air ports each side, added for trial.



ST=49-3

Photo 4 - 15 ZIxperimental side draft castings ST-200 for Pacific Lines firepan,

test arrancements DS 5, 6, and 7. Casting set at approximate angle as applied

in service with single brick in place to illustrate use of retaining ridge and
showing how brick protects metal at top edge without ochanging airflow ocharescteristics,

F



ST=46-1
Photo 4 -
alr ports

Interior of i"irepan showl

ST=20C &nd 3T=202

stvle

ng typical insta
draft custings 1

1.1
4

n

ation o
Pacifiec

o

T
B

brick work at

inzs

o3
i

I‘epan.




ST=46=2
Photo 4 - 17
using ST-200 and CT=202 stvle

Ldditional view

of side air ports showing method of applying brick when
draft castings in Pacific Lines firepan.



ST=49=1 :
Photo 4 - 18 Pacific Lines style air chute o

for use with side draft castings of

r hopper for side air ports, modified

5T-200 and ST=-202 type in Pacific Lines firepan.



3T=49-2 : ;
Photo 4 - 19 Experimentel draft castings for center air port, Pacific Lines Standard
Draft arrangement showing appearance from fire side. Inverting taper of port, from
that of staendard casting, reduces area exposed to radiation from flame and improves
cooling by entering air, increasing life of casting.



ST=49=-4

Photo 4 - 20 Experimental side draft ocastings ST-202, set at approximate angle as
used in service, arrengements FD3-8 and others, showing use of brick retaining ridge
for upper edge. Similar to castings ST=-200 but with upper and lower edges modified
to cause nearlv horizontal entrv of air into firepan,



ST=-57=-1
Photo 4 - 21 View of one side of the Pacific Lines firepan showing the four,

adjustable air ports comprising the base arrangement for tests of FDS-22 to 29 Ince.
Position number referred to elsewhere began with No. 1 location at front of pan which

here is on the risht.
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5. 7

ST=57=2
Photo 4 - 22 View of adjustable, multiple side air ports during arrangements FDS-22

to 29 Inc., showing sliding plate in left hole for adjusting size of air opening
and firebrick blocking device, in partially closed position, in right openinge.



ST=59-1
Photo 4 - 23 Battelle steam-air jet arrangement FDT-3, with steam pressure gage
panel, left side of firepane.




ST=59-2
Photo 4 - 24 View of Battelle steam-air jet in operation. - No silencers applied for
test installation FDT=-3.




ST=61=-1
Photo 4 - 25 Application of 40, 2" ID flues for side air ports in T&NO style

firepan during triael of this arrangement in combination with one steam-air jet
each side, which showed no benefits to be derived from the use of so few jetse.
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ST=-61-2

Photo 4 - 26 View during trial of 40, 2" ID tube air ports each side, in T&NO

style firepan, the other air ports also simuleting foreign line draft arrangement
shown in figure 4-14. Poor results during preliminary trials of numerous combinations
of these air tubes caused abandonment of actual tests; however, tube ports, which were
applied in a removable plate, were later reinstalled during Dutch Oven tests,
arrangements FDT=-5 to 9 inc., but with provisions for varving the number in use.




ST=64=1 :
Photo 4 - 27 Southern Pacific design "Dutch Oven" as applied for trial with a few

of the multiple 2" flue air ports visible in foreground. Firepan draft arrangements
FDT 7, 8 and 9.



ST=62-2
Photo 4 - 28 Design of "Dutch Oven" as applied for trial, before application of
multiple 2" I.D. air ports used in firepan draft arrangement FDT=5.






