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pc-6 FIRES

Our Gallup, New Mexico, forced landing following a fire in the air, and the
United Air Lines Bryce Canyon accident following an apperently similar ex~
perience of much greater intensity, were snalyzed together and the neceseary
action wag determined, based on both experiences. The evidence from the Gal-
lup incident was quite complete and the findings were therefore conclusive.
In the Bryce incident, a great desl of physical evidence snd testimony wes,
of course, missing but certain differences in the apparent progress of the
fires, based on the reconstructed evidence, were, it ie believed, satisfac-
torily sccounted for by two basic conditione of the respective fires, In the
Bryce inclident, the airplane was pressurized snd the flares were installed,
at le~3t¢ one Tlare apparently contributing to the early severe intensity of
the fire. In the Gallup incident, the flares had been removed snd the air-
plane was unpressurized. It is belleved, however, that the mejor source of
fuel and the primary source of ignition may well have been the same for both
fires.

If you will refer to the attached diagrams - Figures 1, 2, end 3 -~ I will en~
deavor to explain the location and nature of the fires. Figure 1 shows the
general locatlon of the under-floor compartments, notadbly the forward and aft
beggage compartments; the hydravlic accessories compartment; the boiler room,
which houses the supercharger after-cooler, oil cooler, expansion turbine,

cabin heater, and assrociated duct work and which locates the focal point of

the fires. Through the boiler room ducts all ventilatirg air from the super-
chargers or outeide alrscoop - cooled or heated as required - passes on its

way to the cabin and cockpit from which 1t thereafter proceeds again through
the boller room outside the ducts, exhausting to the atmosphere through a regu-
lating outlet. On the bottom of the fuselage at the boiler room location, there
is & rem airscoop (Figure 1) which supplies cooling air to the superchsrger
after-cooler and oil cooler, and also supplies combustion air to the cabin
heater. This combustion sgir is, of course, entirely separate from the ventilat~
ing air which passee through the boiler room ducts and after dburning in the
cabin heater, is dumped overboard through an outlet also on the bottom of the
airplane. To further understand the events, it is now necessary to refer to
Figures 2 and 3. ' '

Figure 2 shows the fuel system of the airplane which involves a number of tanks
located throushout the wings. There are four main tanks (one per engine) and
four alternate tanks., These tanks are interconnected by valves and pipes so
that fuel from any tank can gerve any engine, There are in the system several
booster pumps which serve to supply a full flow of fuel as required. These
booster pumps may slso serve as transfer pumps snd have been commonly used to
move fuel from one tank to another to compensate for varisble usages or quanti-
ties. ZRech fuel tank is, of necessity, fitted with a vent outlet to allow the
passege of s2ir as tanks are filled or emptied. These vents have been located
on the airplene as indicated in Figure 2, the locations being influenced' to
some extent by the necessary external pressure conditions to secure proper
fuel tenk operation, The fuel vent outlet for number three alternate fuel

tank was loceted on the right lower side of the fuselsge, almost immedistely
at the junction with the airplane wing.



DC-6 FIRES ' 2

Figure 3 ehows the relationship on the underside of the airplane bhetween the
number three alternate fuel tank vent and the ram airscoop under the boiler

- room. The investigation indiceted that in the Gallup incident, on transfer
of fuel to number three alternate tenk, there resulted an over-flow from the
tank vent and the paseage of fuel underneath the airplane entering the ram
airscoop and, in turn, the cabin heater system. The legitimscy of such en
occurrence was established by test flight demonstration, It wae 2leo estab-
lished by ground tests that with such a condition, the turning on of the cabin
heater, as was done immedistely prior to the Gallup fire, could result in a
backfire and the establishment of a severe fire inside the forward end of the
duct and rear end of the ram sirscoop, which area was entirely constructed of
eluminum, and which resulted in prompt burning through of the duct, sdmitting
raw burning gesoline to the boiler room. The progress of the fire after this
wae through gnd near the ventilating alr outlet from the boiler room and re-
sulted in the burning through of ducts, fuselage skin, end structural elements.
centered in the right forward corner and bottom of the boiler room.

Two obvious corrections are required to insure agsinst a repetition of such an
incident. First, the alternate tank vent must be relocated to a safe place.
This is being accomplighed and along with it, all other tank vents will even-
tually be relocated in the outboard wings. The second obvious change ig the
relocation of the ram alrscoop insofar as it serves as an intake to the combus~
tion heater, This intake will be plesced in the leading edge of the wing for-
wvard of any poseible flow of fuel. The intensive investigation naturzslly dis-
closed a number of other items to be improved, some of which were considered
mgndatory before flight -- most of which, however, are listed as ultimately
desirable. Such changes include the increase of fire detecting devices and

fire extinguishing capacities, end installation of access windows tn the under-
floor compartments. Another change involves the reworking of all heater acces-
sory units to provide additional safety festuree and the provision of supple-
mentary emergency shut~off devices in the possible event of heater mal-~functioning.
Numerous detailed improvemente will eventuslly be mede in slectrical installations
and equipment. The spplicetion of numerous drains snd dems to restrain poesible
inflammable fluid leakages will also be eccomplished. The eventusl program will
also involve the widened epplication of stainless steel and fire resistant ma-
terials in numerous areas sand the development of an improved supercharger and

its oll cooling installetion. There are, of course, innumersble minor improve-
ments which have crept into the program but the time required for earliest pos-
siblc return to service is established by the first item listed abova; nemely,
the relocation of vents and cabin heater air intake, and improved fire detection
and protection in the under-~floor compartments. The program is being worked on
with the greatest inteneity and all the agencies involved have been extremsly
cooperative in helping to resolve and expedite the program. Pending the possible
development of satisfactory protection devices, fuel transfer has been prohibited
for both DC-Y and DC~6 airplanes.

Alrplanes may be returned to service in three basic conditions; namely, pres~
surized without heat -~ for those who can use such simplified operation; heated
without pressure - which 1s the minimum condition which American Airlines can
consider at this season; and eventually, heated and pressurized - which will
require, of course, the largest bill of work. Our present efforts are bent
towerds the earliest possible return of the DC-b6's to service with all neces-~
sary safety features to provide heat without pressure, expecting shortly there-
after to restore full pressurized operation.

WL/III
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, » Figure 2

DC-6 Operation Manual Airplane Systems and Equipment
Note:
Fuel dump system and tank
@ details as shown below in i
right wing are identical in =7
the left wing. 4 \
=
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NO. 4 MAIN TANK
5 360 GALLONS
e ST PRI e
/F 1T 8 TANK SYSTEM Ngls éAr:L'é)Ns R0, ALTIRNATE
23 - AR LSS P S LA LI N E RS | REAR SECTION CELLS*
G FUEL SUPPLY LINES ue rans 10 TANK SYSTEM,J 527 GALLONS** @
[EEE CROSS-FEED LINES ferred to #3 g rg
(I  FUEL PRESSURE LINES Alternate Tank "a‘":'
NO. 3 MAIN TANK RIGHT AUXILIARY TANK*|
PRIMER LINES Y 507 GALLONS 216 GALLONS .,’."{ g
FUEL DRAIN OR OVERFLOW LINES Note: < 0
I FUEL BALANCE LINES Fuel system as shown be- I NO. 3 ALTERNATE TANK NO. 3 ALTERNATE v &
(U FUEL DUMP LINES low in left wing is identical 8 TANK SYSTEM, 362 GALLONS REAR SECTION CELLS o
in the right wing. s FIORTANKESTOIEN - © 42
CARBURETOR VENT LINES m P g g
VENT LINES E< 7 0
< 0
@ HEATER FUEL SUPPLY LINES #3 Al nate Fuel p g ,g
NO. 2 ALTERNATE TAN
CEEE OlL DILUTION LINES -Tank Vent 8 TANK SYSTEM, 362 GALLONS NO. 2 ALTERNATE o
/ 10 TANK SYSTEM, 531 GALLONS** REAR SECTION CELLS j [
NO. 2 MAIN TANK \ : Sl
LEFT AUXILIARY TANK* O
507 GALLONS 216 GALLONS o)
P O
® o
=
NO. 1 ALTERNATE TANK NO. 1 ALTERNATE
8 TANK SYSTEM, 431 GALLONS REAR SECTION CELLS*
10 TANK SYSTEM, 527 GALLONS** A T
NO. 1 MAIN TANK
360 GALLONS
uel Transferred
Through This Vent
Overboard
TO HEATER IN
OUTBOARD NACELLES
*REQUIRED FOR 10-TANK FUEL SYSTEM
**ESTIMATED CAPACITY
1. Fuel Booster Pump Circuit Breakers 11. Fuel Strainer 21. Fuel Flowmeter 2‘;.; Fuel Tank Filler Neck and §
2. Fuel Booster Pump Switches 12. Fuel Tank Selector Valve 22, Accessory Drainage ‘and Engine 3?- Fuel Quantity Tank Wit
. 1 o
3. Fuel Quantity Indicators 13. Heater Solenoid-Operated Selector Valve Breather Sump Container 31 Cabin Heq l'"(“
4. Cross-Feed Valve Control Levers 14. Heater Drain and Shut-Off Valve 23. Engine-Driven Fuel Pump 32'}"‘"/1:9 Heater
£
5. Fuel Pressure Indicators 15. Cabin Heater Fuel Pump 24. Oil Dilutien Solenoid i Fuel Dump Chute
6. Fuel Flow Indicators 16. External Electric Fuel Booster Pump 25, Submerged Electric Fuel Booster Pump 34' Wing Anti-lcing Heater
i i 35, Wi i i-lci
7. Fuel Tank Selector Valve Control Levers 17. Fuel Pressure Transmitter 26. Cross-Feed Valve (Left Wing Valve ing and Tail Anti-lcing
has Temperature Relief Line) Heater Fuel Pump b
8. Fuel Dump Valve Control Levers 18. Fuel Pressure Warning Switch 27 Fosl Tank Selacter Valve (10-Taak 3?‘ FusliDUMBValye
9. Fuel Tank Drain and Line Shut-Off Valve 19. Carburetor Fuel System Only) 37. Shroud Drain Line
10. Shroud (Houses Emergency Shut-Off Valves) 20. Engine Blower Case 28. Drain Cock 38. Sump Drain Cock

Figure 10 — Fuel System Diagram
il Revised March 21, 1947 ' 15
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Figure 3

3 ALTERNATE FUEL
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