
hydrauliC systems and the pitch control systems located 1n the empennage,

result of the fire vhleb manifested itself' to the pilots vas the loss of the

within an area 1n which there were no fire sensing devices and thus no means

J

and 'e.~. of the air~taf't vere 'within limits. , .
from Elmira and, onl.the basis of ava.1lableat takeorf

The weight

evidenee, vere computed to ha.ve remained vithin limits

until the empennage disintegrated in flight,

, '1. The~;ev properly~ified. ~d cert1f'icated.

2. Weathervas not a ceusal factor. in the accident.

•

- ~9-

by which a fire warning signal co~d be transmitted to the cockpit. The only

of means other than a f~re and which the pilots were therefore desperately
I

attempting to troublesho?t. Even if the pilots had somehow deduced the

caus.e at t~e control problem with1D the short time available, there vas no

remed1al. action which coul.d have belm taken, since the inflight fire area
;1

; Iwas.devoid of system for extinguishing a fire in flight.
; .. ,

2.2 ..CopcludOnb. ,
"al F1ndAASs

8 con·d..itwn,vhlcl1, from. the pilots' viewpoint, could have caused by a number,

It should there'!ore be emphasized that the structural failure of

the ~ennage a fev seconds prior to impact meri1yatfected. the exact time

and location of impaet •. Once control at pitch was lost, it vas inl!V1'table

that the _.aircraft would crasb, rolleving a series of phUgOldoscillations.

On the basis' of the recordl!d cockpit conversation, 'it Is obvious that

the pUots vere totally unawa.reOf the existence or the 1nfli.gh~fire.

This is readily understandable in view of the ·fact that the fire occurTed

..I
I
I
I
I
I
I
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-~ 

~ 

• • 
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4. The engines were developing a high Level of power at

impact and the ART\/as rotating at near governed speed.

5. '!'here were no structural or systems fa11.ures other than

those associated With the 1n1'l1ght fire.'

6. Therevas an 1nfllght fire l4I.1ch originated in 'the s!r-

frame plenum chamber, burned through to the hydrauJ.lcs

compensator bay, and thence up into the vertical tin.

7. The me<:.han1SmVhlch initia.ted the scque-qee of' events

leading to the fire w.s a malfunetioning nonreturn val.ve

tuse1.a.ge up ihto the

!:
•• 'I,
"'I~'"

~i'.~~'.., F,
11III I'

,I

.

.','

8.

9.

10.

vhleh aU.oved engine bleed ai.r to tlow back through an

open air delivery valve .• through the APU,and exit into

the alx:frameplenum chamberat elevated temperatures .•.
f ,', I"

'rhe te::nperatures introdu~ed intQ the plenum cbamberby
\

reverse air flaw weresuf~lclently elevated to cause the

acoust.ic blankets lining the chamberw.llsto self-heat to

ignition

The pr:1mary couifust1ble fueling the r1re vas hydraulic,
fluid,· 'Which was ..ted to the fire Wlder pressU!:'ewen the

/ J

flexible :hoses in the hydrauJ.ics bay f&.l.led due to excessive

heat~;:~ I /

The :tire burned 1nte~sell from the

vertical. fin due to the updra1"~and the buUt •. chimney

which existed in that area..,

• 

• 

• 

~ 

' 
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ll. Thefire destroyed the elevator control rods, the:

electric elevator t~1mlead, end both hydraulic systems,

thus causing the pilots to lose all control of the pitch
of the aircraft.

12. '!'hefire ult1mately weakenedthe lower rudder attach

fitting and the verttcal tin spars to the point where

those components failed under normal aerodynamic load~g
and the rudder, top twofeet of the vertical fin, and

hOrizontal tailplane separated in flight.

(b) Probable Cause

The Safety Board. determines that the probable" caw;e of this

accident 'wasthe loss of integrity of the empennagepitch control 5YStelllS,
due to a destructive 1nfl~ght fue which origir.ated in the airframe plenum

chamberand, fUeled by hydraulic fluid, progressed up into the vertical fin.

The fire res~ted from eng1ne bleed.Bir flowing back through a malfunction~
nonreturn valve.and an optm air ael1very valve, thI"OUi:bthe auxiliary power

", I

unit lne,Teverse'direction, and exiting intoathe plenum chamber at tempera-,. J
tures ~,flclently high to c~usethe acoustic linings to ignite.
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