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NATIONAL TRANSPORTATION SAFETY BOARD

DEPARTMENT OF TRANSPORTATION P
WASHINGTON, D.C. 20591 4

¥r. David D. uhowas

Acting Administrator

Federal Aviation Administration GES a0 1aR
Department of Transportatlon )
Washington, D. C. 20590

Dear Mr. Thomas:

It has come to the Board's attention that operation of aircraft
povered by the Rolls-Royce Dart engine/Dowty Rotel propeller imstallation
under a negative "z" condliion, even at only -0.1lg for no longer than iwo
seconds, can cause sutomatic propeller feathering.

This is a potentially hazardous operational characteristic unlass
the erew is forewarnsd of the reason for such avto-feathering and of the
appropriate corrective action. Without this awareness, the wnexpected
loss of power and/or the sudden asy»meiric power condition could be
serious, especially if the triggering negative "g" were a resultv of
atmospheric turbulence when aircraft control might already be marginal.
In addition, there is the possibility of engine failure as a resulbt of
the overtempszrature that would accompany anto-feathering under these con-
ditions, if prompt remedial action is not taken.

The automatic feathering systems In questlon are designed to initiate
anbo-foathering when two basic conditions are met: (1) coclpit power
lever sstbing is above that representing a certain cruise ranpge rpm, and
(2} the engine torguemeter oil pressure is belaw a trigsering value,
usually set at 50 psi. In addition; there is an interlock arrangement
in the twin-engine installaticn so that auto-feathering action can take
place only if nob already initiated iIn the other propeller. Hovever,
there are tuo fonr-engine alrcraft, the Vickers Viscouwmt and the
de Havillend Argosy AW-650, in which awnbo~feathering csn take place in
all four propslier systems simulianeocusly under these condibions.

The reduced enging oil pressure accempanying negative "g" operation
is the aubto-feather tripgzering eletent., Rulls-doyce has been cognizant
of this inherent charvacteristic of the Dart oll system, and publisned
information thereof in a Marcn 1965 revision to the various Dart englne
madel operating instructions, in the follewingz manrer:

Pilegative 'g' maneuvers should be avolded where possible.
If, however, sustalned negabive 'g! flight is encountered,
close both throttles to IDLE unbil normal flight is
resunied and normel oil pressure is restored. This action
Wwill pravent any tendsncy of the cuto~feathering circuit
to enargize through a benporary reduction in oil pressure
in the bLorgue measuring systen
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Howaver, there has besn a lack of followthroeugh in appropriately
apprizing the flightcrews of this auto-feathering mode. It is considercd
that this information should be in the applicable Airplane Flight Manuals
in consonance v.ith the intent of Sention 25,1501 and of Paragraphs
25,1581 (c) and 25.1587 (¢) (k) of the Fedsral aviation Rezulations.

It is therefore recormended that all operators of the affected
alrcraft types be expeditiocusly advised on this matter, and that followup
action be accomplished for twin-engine installations in the form of
Airplane Flight Manual revisiong zlong the lines of the above-guoted
Rolls-Royce advisory. For the four-engine ingtallations, the recommended
method of accomplishing the basic purpouse is to prescribe deactivation of
. the auto-feathering systems vhen turbulence 1s encountered, or at any
other time negative "g" operation wmight be anticipated. This second
method is sugeested as an alternative, or supplemsntal, method for the
twin-enzine Installatiorns.

The knowm affected aircraft operational in this country are the
Grumman Gulfstream G-159, the Fairchild I'~27, the Falrchild Hiller Fi{-227,
the Vickers Viscount, the Convair €00, the Convair 810, the de Havilland
Argosy AW-650, and the Nihon ¥8-11. Close to 500 alrcraft are involved
among these types.

The above recommendad measure, of making these negative Mg :
poverplant phenomena and operating techniques common kaovledge ameng
operational pecple, isg considesred the optimm action to be taken at
this time for currently certificated zircraft. In consideration of
future certifications, it 1s presumed that, under a comparatively retent
addition to the FAR's, turbine-pcoversd alrcraft will no longer be
certificated with powerplant operation as sensitive %o negative "gh
forces. Section 25.939, "Turbine Pngine Operating Characteristics,®
nov is additionally gpecific in this area by stating that no hazardous
mzlfunction may occur under negative acceleration and that "inls must
be shown for the grealest duration expeocted for thelt acceleration.”

Hawever, we are taking thils opporitunity to recommend thab full
cogzaizonce bz teken of the inadvertent negative "g" probabllities when
Judgments are nade, during future certification proceedings, regarding
compliance with Section 25.939, Airverthiness is, of cowrse, involved
as long as alrcraflt are occcasionally subjected to sustained nagative
¥zt forces resulting frem operation in extreme turbulence, with the
attendant tendencies towerd reducticns in fuel and oll pressures. It
is suggssted 11eb possible masnitudss eand d rations of negative YWg,"
for which allowances ghould bs made, could bs obtained from f£light
recorder razdouits of extreme turbulence encounters,

A recent airline experlence ssrves 2s a case in peint 1llustratin
some cause of our concern. An Alr Yest 7-27 encountered exbtrome
turbulence on lovember 6, 1968, durinz an insbrument erproach to Horth
Bend, Cregon. tegative "g" and auto-feathering of the right propeller
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were experienced. Passenger injury was sustained as a result of the
violent yaw induced by the autc-featharing. Apparéntly, prompt cor-
reetive actiun by the pliob was lavgely vesronsible In avertlnz a
serious aceident. PBub 4f the pilot had besn forerarned with the afore-
menbleoned hegasive "g" advisery, it is likely that he would have been
forearsed sufficisntly to have circwivenbed the sudden auto-feathering
and yaw.

A Poard representative haa discussed the foregeing with persomnel
of your Flight Standards Service in Hdew York as well as here in
Washington. Our technlcal staff is avallable io provide you with

further information or assistance as required.

Sincerely yours,

Uriziaal slgned by

Juneph Ao WY loumend, O
Jogeph J. OfConnell, Jo,
Chalrman



