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Dear Hr. Thonas: 

, .5;; :i (1 19F$ 

It has come t o  the D o a d ' s  z t t en t ion  t h a t  operation of a i r c r a f t  
powered by the  Rolls-Royce D a r t  engine/DotJt;r Roto1 propeller i n s t a l l a t i o n  
under a negative "g" condition, even a t  only -0.15 f o r  no longer than two 
seconds, can cause zutomatic propel ler  feathering. 

This i a  a ~ o t e n t i . a l l y  hazwxKous opera-Lional charac te r i s t ic  unless 

'?Jithout this awareness, t he  unexpected 
the  crew is foreiTarn3d of t he  reason f o r  such auto-.featherj.ng and o f  the 
appropri;cte correct ive acti,on. 
l o s s  of parer  and/or t he  sudden asyxmetric pover condition could be 
serious, especial ly  i f  t he  triggeping ne;;a-tive "g" were a resul , t  of 
&Tospheric t?lrbul,ence when a i r c r a f t  cont ro l  mi,zht already be m;lr.gi,nal.. 
I n  addition, t'nere is the  p o s s i b i l i t y  02 engiiie fa i l l l re  as a result of 
tile overtenperatwe t h a t  vrould accoqany a.uto-feaYnerhg under tlnese Con- 
di t ions,  i.f prompt remedial a c t i s n  i s  not taken. 

'Ihc' automatic  feather ing systems i n  question a r e  designed t o  i n i t i a t e  
auto-fonthering when two basi.c conditions a ~ t 3  met: ( I )  cockpit  pon?r 
lever  sattin:; is aboire t h a t  ropresenting a cer ta fn  c r u i m  range rpm, =and 
( 2 )  t he  enzine torquemeter o i l  pressure is belOTJ a triggerinnt; v d w ,  
usually s o t  a t  50 psi.. I n  aclcli%icn, .thei.e is 3n i.nterlock arranzcment 
i n  the  t?Jin--engiIle i n s t a l l a t i o n  so  +hat auto-f eatherjlig ac t icn  CSJ~ take 
pl.ace only if not already i n i t i a t e d  i n  the other FlqO,?elkr. 
thepe a m  two foir.-en@ne a i r c r a f t ,  th; Vickers Viscoruik, and t h e  
de Hivillcnd 2rgos.y AX-650, in  which auto-feathering cgn take ploce i n  
a11 f o u r  propel ler  sys t em sir;:ult;uieousl,y under tinese condi.tions. 

Hoirevcr, 

The raduced enginc o i l  pressure acconpanying negative "g" operatioil 
i s  the auto-fca,ther tri,[;<criIig elmient . P,:ills-?o;.i:~! has been co:,iij.c,ant 
of this inherent c'nu*,acLeristic 0: thhe S;xt o i l  sp. tem,  m c l  published 
i n : ~ o n u t i _ o n  t:lereof i n  a l.ie,z.ch 1765 r e v i s i o n  t o  the various Garb engine 
model operatin;: instructions,  ir. t he  fo1,lcuin; mmer: 

"i!egative ' g '  maneuveri shou1.d '33 a-<oided tihere possible. 
If, ho:iever, susts ined negative 
close both t h r c t t l c s  t o  L D T ,  im-tfl  ncxmal. f l l z h t  i3 
resuxed 2nd ncrmal o i l  presnure is re3torc.d. Phis act ioh 
w i l l  p rwent  any tendeiici of t h a  a t c - f e a t h e r i n g  ci,vc : . t i t  
t o  e n s q t s e  throu$i  a Ccnporaqr rediictioii in o i l  prcssn.re 
i n  the  5orqc;e mcaswiq;; sy&m..Il 

? l i ; jh t  is eilccjunte:lecl, 



Mr. David i). Thomas (2) , 
II 

However, there  has been a lack of fo1lo:Pchwugh i n  appropriately 
a p p r i z h g  the  fl ightcrews of t n i s  auto-feathering node. It i s  considered 
that t h i s  infomation should be i n  the  applicable Airplane Flight, I.lanuals 
i n  consonxt?e i . i th  t h e  in t cn t  of S&ion 25. 1501 w-d. of' E'aragaphs 
25.1581 ( c )  and 2.5.1587 ( c )  (4) of the  Federal  Avj.ation Regulati.ons. 

It is therefore  recormended t h a t  al,l  operators of t he  Elffeted 
a l r c r a f t  types be expeditiously advised on t h i s  matter, and t h a t  fol%oirup 
act ion be acconplished f o r  trrh-engine ins . ta l la t ions in .the form of 
Airplane F l ight  &mal revis ions d o n g  the  l i n e s  of the above-quoted 
Rolls-3oyce advisory. For t h e  four-engine ins ta l la t ions ,  t h e  rocamended 
method of accoaplishing the  basic purpooe is t o  prescribe deactivation of 

other  tim- negative "g" operation n igh t  be anticipated.  This second 
method i s  suggested a3 s?n a l te rna t ive ,  or SU>pleII!EI3tal,, niethod f o r  the 
twin-~ngi.:ie i.n stalla;tions.. 

. t h e  auto-featheri.ng sys tem when turbulence is  encountered, or a t  ariy 

The Icnmcm affected a i r c r a f t  opcrati oil31 in  t h i s  coinittry a r e  t,bo 
Grumnan Gulfstream G-159, t h e  Fairchi ld  F-27, t he  E 'drchi ld  H i l l e r  Fii-227, 
t h e  Viclcers Viscoiint,, the  Convai.r 600, t h e  Conn!r 6!Q , t h e  de b v i l , l v i d  
Argosy AitJ-650, 2nd .the Ni,hon 'B-11. 
among these  tyyes. 

Cl.ose t o  900 aircraf-t ar'e involved 

The above recmenclad measure, of rnaliing these nagati.ve ltgll 
po'irerplmt Fheiicnerla and operatiti.:: .techniques cm:TIorr himrledge among 
operational people, i s  considered the  o p t i m  ac.tion t o  be taken at 
t h i s  t h e  f o r  current ly  Cert i f icated a i r c r a f t .  In Consideration of 
fu ture  ce r t i f i ca t ions ,  it is presunad t h a t ,  tinder a coi:ipr?ratively reemit 
addi,tien - t o  %he FAR'S, turbine-pmered aircraft tjill, 110 ~ U ~ I ~ C T  b e  
cert,ifica.Led r r i t h  poverpkmt operatioii as smsi'ciiw t o  :ii::gative "E" 
$owes. 
nox is addi t lonal ly  Ypecific i n  t inis area by s t a t ing  t h a t  no hazxdout ;  
ml funct ion  may acsur under negative accelerat ion and t h a t  "This nust 
be shcj7.m f o r  t h e  great.cst dwat!.on expcc ted f o r  t ha t  awe1 erat i ,on.  

Sec.tion 25.939, "Turbine Engine (ipora-ts nz C h ~ - ~ ~ i c Z ~ r i s t i c 3 , "  

Ho::evnr, we w e  taking C;is epIJortiuii.ty t o  recwme:icl that. f u l l .  
c o g i z m c e  tJZ t dczn  of the inadvertsn,t ne;Jatije t'gti prGba3ili t ies r g h c m  
judgiieiits m ~ :  made, during f u t u r e  cer - t i f ica t ion  prcccadin~s ,  r s p z d i n g  
con;rl,lience r.;iYn 5:ctic.n 25.933. Birxroi-.thinoss is ,  of coiu'se., invol-red 
as loris as eircrrli^t e r n  occasionally StibbJectcd t o  su;ti;..,inod nagative 
Irgfl forces resiiltinc f roc i  operation i n  cx$;ra~s turbulence, uiLn tine 
a t t e n l a i t  ti.ndeiici.es t m a d  redu,ct ionn i n  f u e l  and oil .  pr'e.sr;ures. 

fop xhich allmiancns y;iou'ld b i  l : l d e j  cu i ld  bs obtained fro;> fl.L&t 
recorder rez6outs of extreme turbulence encounters . 

It 
&ad <'l;t,& possible i?arilituc!j sic] ~ r a t i o n s  of n-@,j.-Tc. " g ,  71 

2. 

A, recent  airljine eqe r i cnco  sex-ies as  a case i n  point  i l l , t istratj .nz 
sone cause of o w  concerii. 
twbulence o:i Xo-mTber 6, 1%!3 , during an instrument q p r o i c h  t o  !ior.th 
Eend, Lk.excn. lTe,?"'- -< kije  2nd auto-fed&wing of t h s  r i g h t  p:-cpc'l^lcr 

:hi A i r  l i e s t  '-27 encountered ex'trwe 




