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TEST DESIGNATIONS OF DRAFT ARRANGEMENTS APPLIED . TO . . 
PACIFIC LINES STANDARD FIREPAN 

Test 
Designation I 

'.I 
DESCRIPTION 

FDS - 1 

FDS 2 

FDS .3 

-FDS ... 4 

FDS - 5 

FDS .... 6 

FDS - 7 

FDS - 8 

Bell Mouth Ports, bottom hopper closedo 

Modified Bell Mouth Ports parti~lly restricted, 
T&NO Burner Porto 

. Modified Bell Mouth Pb'rts, T&NO Burner Porto 

Modified Bell Mouth Ports, T&NO Burner Port, bottom 
hopper closedo 

I 

Side draft rings ST-200 (Figo 4-35}, T&NO Burner'POrto 
- /, 

. Side draft rings S-T-200 (Figo 4-3 5 ). , Bottom draftI'-ring 
ST-201 (Figo 4-36}- T&NO Burner Porto 

-----, 

i:tihgs ST~200 & ST-201 (Figso 4-}5 and 4-36};, T&NO Burner 
Port, modif.ied drat't chutes o 

Rings ST-202 & ST-201 (Figso 4-36 and 4-371, T&NO Bur:qer 
Port, modified draft chuteso 

r. 

FDS - 9 Rings. ST-202 & ST~201 (Figso 4-36 ahd 4-.37), T&NO Burner ,,____ 
Port, modified draft chutes, modified Sheedy burner wj,~h 

;FD$ -10 

FD$ -11 

FDS -12 

FDS -13 

·FDS -14 

FDS -15 

FDS -16 

air connectiono 

Rings ST-202 & ST-201 (Figso 4-36 and 4-37}, T&NO Bur~er 
Port, modified draft chutes, Standard Sheedy Burnero 

Rings ST-202 & ST-201 (Figso 4~36 and 4-37), modified 
draft chuteso 

Pacific Lines Standard firepan, with bottom ring ST-201, 
but bottom hopper closedo 

Rings ST-215A & ST-201 (Figso 4-36 and 4-39), modifieq 
draft chuteso 

Rings ST-215A ~ ST-201 (Figso 4-36- and 4-39}, modified. 
draft chutes, bottom hopper closed. 

Rings ST-202 (Raised) & ST-201 .(Figso 4-36 and 4-37), 
modified draft chutes. 

Rings ST-202 (Raised) & ST-201 (Figso 4-36 and 4-37) 111.o~i
fied draft chutes, bottom hopper closedo 
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... A -

__:r ··"" 



Test 
Desipation 

FDS -17 

FDS -18 

FDS -19 

FDS ···•20 

FDS -21 

FDS. -22 

FDS -23 

FDS "!924 

FDS -25 

FDS -26 

FDS -27 

~DS -28 

FDS -29 

~---~------

DESCRIPTION 

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-)6 and 4- 39) , s~ Si" 
dra:f't .boles, 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 
32!•, bottom hopper closed. _ 

Rings ST-258 (Positions 2 & 3 Right Side'· & 3 and 4 
Lett Side) I & ST-201 (Figs.· 4-36 and 4'Jli.O), Burner 
Port restr cted to 71• x 8", bottom ho):.lper c.losecl. 

Rings ST-258 (Positions 2,3 & 4 ~ht & Lett Sides, 
openings restricted to 3 3/4"x 7i•) & ST-201 (Figs• 
4-36 and 4-40), Burner Port restricted to 5i" x s•, 
bottom hopper closed. 

Rings ST-258 (Positions 3 & 4 Right & Lett Sides) & 
ST-201 (Figs. 4-36 and 4-40)! Burner Port restricted 
to 61" JC 8", bottom hopper c osed. 

Rings ST-259 (Positions.; & 4 Right & Lett Sides), & 
ST-201 (Figs. 4-36 and 4~41), Burner Port restricted 
to 6i" x 8", bottom hopper closed. 

lli~s ST-2 59 (Posit ions. ; & 4 Right & Lett Sides) , 
with draft .chutes.. Ring ST-2.01 (Figs. 4-36 Be 4-41), 
Burner Port restricted to 6i• x 8", bottom hopper 
closed, burner tilted up 1/' from horizontal. 

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

Rings Sf-260 (Positions 3 & 4 Right & Lett Sides), 
restricted-.to 9i" x 7i" with draft chutes and Ring 
ST-201 (Figs. 4-36 & 4-42), burner p0rt restricted to 
6i• x s•, bottom hopper closed, burner tilted up 1° 
from horizontal. · 

Rings ST-258 (Position 2 Right Be Lett Sides), & ST-
260- (Position. 3 .Right.& Lett Sides) with dratt ohutes 
on all 4 .rings •. Bottom.Ring ST-201 {Figs. 4-36, 4-40, 
& 4-42), Burner Por.t reduosd. to 5!" x 8•, bottom hopper 
closed, burner tilted up 1 trom horizontal. 
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Test 
Designation 

FDT - 1 

FDT ~ 2 

FDT = 3 

FDT - 4 

FDT - 5 

FDT - 6 

F.DT - 7 

FDT - 8 

FDT - 9 

'l~I 

TEST DESIGNATIONS OF DRAFT ARRANGEMENTS APPLIED 

I 

. TO 
T&NO STAND4RD FIREPAN 

DESCRIPTION 

Standard T&NO Firepano 

Rounded appro'1ches to burner port and bottom hoppero 

Battelle Steam-Air Jets (Positions C & D Right & Left 
Sides)o 

B" x Bi" Burner Port, five 5i" Flues on Right Side & 
also 5 on Left Sideo 

Sto t&sW Burner, 9" x B•" Burner Port, Sixteen 2ff.Tu'bes 
on Right Side & 16 on Left Sideo Dutch Oven 40" long 
American Arch D~sign. 

Sto t&SW Burner, 9" x Bi" Burll~r Port, Sixteen 2" Tubes 
on Right Side and 16 on Le~ Side. Dutch Oven, Jltt 
long - American Arch Design. 

·· St. L&SW Burner, 9" x 8iri Burner Port, Sixteen 2" Tubes 
on Right Side and 16 on Left Side - Dutch' O.ven, SP De
sign. 

9" x Bl" Burner Port 9 Sixteen 
16 on Left Side - .Dutch Oven, 

9" x Bi" Burner Port, Sixteen 
16 on Left Side - Dutch Oven, 
ing 6" x 19i"1• 

- c -

·2tt1 Tubes on Right Side & 
SP Design. 

I \ 

2'' Tubes on ·Right Side & 
SP Design, bottom open-



S:WKEBOX ARRANGEMENT DESIGNA'l'IONS 
FOR 

FIREPAN AND DRAFT ARRANGEMENT TESTS - ENGINE 4401 

Test 
Desisnat io.r ~ DESCRIPTION 

I of .. ,. 8 

SmokiDox Nozzle Stack Height Spark: Sand 
Arransement Dia. Cross SElit Above Nozzle Arrester Ejector 

A s• 3/4" SP lJi" With Without 

B 8" 3/i+" 'l'&BO 13i" With Without 

J 8" l/2" SP io• With Without 

L S*" 1/2" SP 10" With Without 

0 8"' 5/8" x 3" BB 10" With Without 

p 8-!" 1/2" SP lJi" With Without 

Q s• 5/S" x 3" BB l3 i" With Without 

R S• 3/4" x 3" BB 13i". With Without 

s s• 5/8• x 2" BB . l;i". With Without 

'f s• 1/2" x 2" BB l3 i" With Without 

tr 8" 3/4" x 4i" BB l)i" Wit.h Without 

v S!" 1/2" SP l)i• Without With 

w s• 5/8" x 2" BB 13-i" Without Without 

x S!" 1/2" SP* 13i" Without Without 

y 8" 1/2" x 3" BB lJi" . Without Without 

z S!" 5/8" x 2" BB lJi" Without With 

AA 8!" 1/2" SP* lJt" Without With. 

*.SP style cross split wi.th bottom edge l/S" below top· o:t 
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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ST-37-1 
Photo 4 - 1 Glare shi e ld for Pacif ic Lines standard fir~pan, test instellation 
?DS-12, mod i f ie ~ for t es ts by ap] lication of hinges to facilit8te access to side 
air ports for observations u11d 1:1djus-:;·.cnts . 
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ST-49-5 
Photo 4 - 2 Pacific Lines standard damper and draft chutes for test f irepan FDS-12 
showing balanced da:aper in closed position. ' 



3T-33-l 
Photo 4 - 3 Side draft chute 
rate. Bright area in left of 
entering air. This condition 
visible here. 

with damper in open position during test at high steaming 
draft casting is fire ~hich is not swept from surface by 
also exists at top and ri ght surfaces of castings not 
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ST-36-2 
Photo 4 - 4 Vievr of Battelle design elliptical ap proach or bell mouth side air 
ports as applied to Pacific Lines standard f irepan for test arrange1'1ent ·?DS-1. 
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ST-3 6-4 
Phot o 4 - 5 Battelle design combination glare shield and hopper for the elliptical 
a pproach or bell mouth side air ports, test arrangement FDS-1 
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ST-36-3 
Photo 4 - 6 View of Battelle design gl~re shields during test operation, showing 
visibility of fire (brig..~t urea) through glare shields. Test arrangement FDS-1. 



ST-3?-3 
Phot_o 4 - 7 Interior of firebox showing flash wall and air po:::-ts, '.7i th dashed line 
enclosing area of carbon aocumulation during tests FDS-1 with ellipti9al approach 
air ports and illustrating that combustion air continued radial to pan after entering 
firebox. 
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ST-37-2 
Photo 4 - 8 Exterior view of rounded approach or modified bell mouth air port with 
air direoted horizontally into f irepan. Draft arrangements FDS-2, 3 and 4. 
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ST-37-3 
Photo 4 - 9 Interior view of f irepan with rounded approach, horizontally direoted• 
air ports, test arrange~ent FDS-3. 
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ST-37-6 
Photo 4 - 10 Application of rounded approach to 2-5/8" x l?" fixed opening in 
bottom hopper for arren gement :•'DS-2 end others following. 



ST-37-4 
Photo 4 - 11 Interior viev1 of T&NO st yle burner port showing burner in place and 
illustrating proportions of opening above and below burner. 
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ST-37-5 
Photo 4 - 12 ~xterior view of burner application, T&NO style with T&NO burner port, 
with portion of rounded approaoh as applied to port for arrange~nent FDS-3 visible 
between bracket and fuel pipe. 
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ST-51-1 
Photo 4 - 13 Exterior 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. 
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ST-51-2 
Photo 4 - 14 Interior view or modified bell mouth air ports, arrangement FDS-4, 
with two 5-1/2" flue air ports each side, added for trial. 
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ST-49-3 
Photo 4 - 15 Experimental side draf t castings ST-200 for Pacific Lines firepan, 
test arro.ncements ?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 hon brick protects t:letal at top edge without ohang ing airflow oharacteristios. 
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ST-45-1 
Photo 4 
air ports 

- .· ·: ~ ~ 

16 Interior of "l:'irepan s·howi ng t ypical installa tion of br ick work at side 
with :3T- 2·JC e.nd ST-202 st ~: le dra:f:'t c u st in~s in P<~ C if ic Linzs fi re pan. 
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ST-46-2 Photo 4 - l? Additional view of side air ports showing method of applying brick when 
using s~-200 and ST-202 st yle draft castings in Pec1f 1o Lines f irepan. 
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ST-49-1 I 

Photo 4 - 18 Pacific Lines style air chute or hopper for side air ports, :nodified 
for use with side draft castings of ST-200 and ST-202 t ype in Pacific Lines firepan. 



ST-49-2 
Photo 4 - 19 Experimental draft castings for center air port, Paoifio Lines Standard 
Draft arrangement showing appearance from fire side. Inverting taper of port, from 
that of standard casting , reduces area exposed to radiation from flame and improves 
cooling b y entering air, increasing life of casting. 
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ST-49-4 
Photo· 4 ~ 20 lxperimental side draft oastings ST-202, set at approximate angle as 
used in servioe, arrangements FD.:3-8 and others, showing use of bric le retaining ridge 
for upper edge. Similar to oastings ST-200 but with upper and lower edges modified 
to cause nearl:-' horizontal entry- of a ir into firepan. 
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ST-5?-l 
Photo 4 - 21 View of one side of ~he Pacific Lines f irepan showing the four, 
adjustable air ports comprising the base arrangement for tests of F:>S-22 to 29 Inc. 
Position number referred to elsewhere began with No. 1 location at front of pan which 
her e 1.s on th.e ri r.·ht. 
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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 opening. 
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ST-59-1 
Photo 4 - 23 Battelle steam-air jet arrangement FDT-3, with steam pres sure gage 
panel, left side of firepan. 



ST-59-2 
Photo 4 - 24 View of Battelle steam-air jet in operation. No silencers applied for 
test installation FDT-3. 
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ST-61-1 
Photo 4 - 25 Applioation of 40, 2" ID flues for side air ports in T&NO· style 
firepan during trial of this arrangement in combination with one steam-air jet 
eaoh side, which showed no benefits to be derived from the use of so few jets. 
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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 simulating forei gn line draft arrangement 
shown in figure 4-14. Poor results during preliminary trials of numerous oombinations 
of these air tubes caused abandonment of aotual tests; however, tube ports, which were 
applied in a re~ovable plnte, ~ere la t~r reinstalled during Dutch Oven t es t s, 
arrangements FDI'-5 to 9 inc., but with provisions for varyinc t he nu.~ber in use. 
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ST-64-1 
Photo 4 - 27 Southern Paoifio design "Dutoh oven" as applied for trial with a few 
of the multiple 2" flue air ports visible in foreground. Firepan draft arrangeme~ts 
Fm 7, a and 9. 



ST-62-2 
Photo 4 - 28 Design of "Dutoh oven" as applied for trial, before application of the 
raultiple 2" I.D. air ports used in firepan draft arrangement FDT-5. 
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