
example, stated that they didn’t licar tlie horn 
or that they didn’t reincnibcr lieariiig i r .  

i n  terms of eliciting cilcctivc pilot r t yo i i s c ,  a 
tactile stall ~ v m ~ i n ~  device such as a s i i~~ksl iakcr  
would appear to be ~cnera l ly  supcr i$ i r .  In 
conipwative simulator tests condtic~c.J b y  the 
F u 9  of aural stall wai’iicrs (co i i t i t i t~o i~~ and 
interrupted horn signalsj and tlic tactilc device 
(stickshakcr), i t  was foound that  with respect to 
alerting the pilot, the stic1;shakcr was 9 9  p e r c ~ n t  
effective, the interruptcd horn 84 percent ef- 
fective, and tlic continuous horn only 64 per- 
cent effective. The piitnary advantage of the 
stickshaker is that, in acting upon die pilot 
directly, it provides die stall wnrning auto- 
matically. 

Improved stall warning, of course, can resolve 
only part of a more conipIes problcm in- 
extricably related to both thc man and the 
machine. Directed rescaich and dcvclopnicnt, 
improvement, and innovation witli respect to 
design as well as to pilot’s training and  cduca- 
tional curricula arc necessary if the stall/spin 
enigma is to he adcquntcly resolvcd. I n  thc case 
of the machine, for iiist;rnce, considci~ation 
might be F;Iven to the applicabiliJy of certain 
STOL’ concepts, to modification kits intentled 
t o  i m p r o v e  handl ing  characteristics, to 
fundamcntal design cliatigcs fol. improviiig stall/ 
spin cli;iractcristics, and to those general require- 
ments ncccssary to cnsuie t h a t  perforninnce of 
present-day aircraft rcflcct the application o l  
design staiidnrds, a n d  criteria consistcnt with 
today’s technology. 

With rcspcct to the pilot, emphatic training 
nicasures are ncccss:iry i n  coniiectioti with all 
the fundanienta l~  of airplane pcrforni;~ticc 
pertinent to the t:ikcoff nnd landing, pwticiiliirly 
as related to operational situations v~liicli may 
easily prccipitotc a stiill, c,g., prcni;irtirc l i f t - d f ,  
inadcqu;~te  slioIt- or  soft-ficld tcchiiiqiie~, 
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failure or malfiinction 3s a result of a pilot’s o ~ v n  
actions, togctlicr with the recommended procc- 
cfures to ‘be followcd in tlie evcnt o f  a n  engine 
failure, should be stressed. Special effort should 
be made to ftirtlicr cducate pilots regirding the 
applicability and significance of current Federal 
regulations relating to careless or reckless opcra- 
tions, buzzing, low passes, etc., and the inherent 
dangers in such opera‘tions. Finally, in  view of 
tlic trends which have been evidenced in airplane 
design duiing the past two  decades, an evalua- 
tioti should be made of the feasibility of 
requiring at  least minimal spin training of all 
pilot applicants. 
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RECOMMENDATIONS 

The rea l i za t ion  of further significant 
reductions in the relative nunibcrs of stall/spin 
accidents will require the coordiriated efforts of 
the gcncral aviation cotnmunity as a whole. The 
National Transport:ition Safety Board reconi- 
mends that  the Federal Aviation Administration, 
in addition to direct participation in all related 
programs, subsequently serve to organize, direct, 
and integrate such efforts t o w a d  unifictl 
ob,jcctives. 

On Miircli 2.3, 1972, the Federal Aviation 
Administration issued Notice of Proposed Rule 
Making No. 72-9, “Ccrtificatioti, Pilots and 
Flight lnstructors,” in order to revise and 
upgrade Part 61 of the Fedcia1 Aviation Regula- 
tions (FAR.) clcaling with this subject. 111 this 
NPRM, it  is pointcd out  that  altliougli P:irt 61 
has been amcndcd over the years, no  basic 
c1i;inges to pilot training and certification stand- 
ards hnvc been madc since tlicse were initially 
introduocd i n  1938. ’Tlic NPRhl iilso rcfcrenccs 
tlic gencinl c o ~ ~ s c ~ i s t ~ s  wliich esists r e g d i n g  the 
need for such changx,  i n  order to make tlicse 
rcgti1:itiotis coiiipntiblc witli the rclativcly 
coniplcs oi>cratioii of  tiiodcrii-d:iy ;iircrnft. 

t i ; i i i i i i i ~ ;  for retliicitig stnll/spin acciilcnts, the 
followinl; rccotii i i ict i~l: i t i~i~is,  wiicrc ;ipplicnlilc, 
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111 view of the potcntiej o l  c t~l~: inccd pilot 
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should be considered in  C O I I I C : . ~  with the above a e r i a l  m a p  p i  nglphotography, pipe 
proposed rulcinaking. Tlir Nacionn~ Trnnsporta- patrol, etc., would increase minimum ! 

tion Safety Board spccific,;~lly r-ccomnicnds that: altitudes over “open water or spar: 
1. Thc Fc t l c r l  Aviation !\~Iiiiinistratioii issue populated wei~s” to 500 feet, the Sam! 

an Advanced Notice of Proposed R . u h  that permitted over other noncongcr 
Making t o  explore tlic i):itcntid of reducing areas. 

ground ;ind flight training. curricula. conduct  further statistical review, teclin 
2. The Fcdcral Avi:ition Adminimation,  evaluation, and  operational testing of tl. 

togetlrci- with the National Aeronautics and aircraft-which, based on application of 
Space Administration, conduct fiirther Chi-square test according to kind of fly 
study, iiicluding opcrat iond flight tests, of e. ex] l ib i t ed  a high” stall/: 
the relative efiectiveiicss between the frequency of occurrence. 
current, most widely utilized stall wnrning .? ‘J o, 6. T h e  Federal Aviation Administra! 
devices (horns, lights, etc.) and the so- together with the National Aeronautics 
called improved s t d  warning equipment, Space Administration conduct an op 
e.g., angle-of-attack indicators, stick- tional study of takeoff and landing safi 

based on actual stall/spin case histories shakers, etc., as found i n  some of the more 

evaluate the situational judgments sophisticated general aviation aircraft. 
3. The Federal Aviation Administration, the techniques of typical general aviation pi 

Aircraft Owiiers and Pilots Association, the in these phases of flight. The projcct w c  National Pilots Association, the National model o r  synthesize circumstances or  1 
Association of Flight Instriictors, the Flight tingencics which directly OF indire 
Safety Foiindation, and the National often result in a stall/spin, including en 
Business Aircraft Association, through an failiire/malft~iiction, go-around, short individually approp ia t e  medium (Advisory 

soft-field takcofk,  ctc. Circular, persond contact, magazine, etc.), 

the occurrence of a stall/spin accident die Nat iond  Acrid Applicators Associa 
subsequent to an engine failure or n id -  initiate additional s tudy  and researc 
function. ~ p c c i a l  einph:isis sliould be given connection with acrid applicatioti ant 
to the potential occurrence of the latter as s o c i a t e d  crop-control activities. 
a result of “improper oi~crat ion of power- objective would be to reduce stdii 
plant or powerplant contiols,” “inadcquate hazards unique to this kind of fl 
preflight preparation and/or  planning,” through en1iancc.d opcration:11 tcclinic 
“inismanagen~cnt of fuel,” and other causes innovative airplane design and impr 

stall-warning equipnient. 
Maintcrinnce pcrsonncl sl~ould also be 1.‘ :,’ ; 8. The Fcdcrd Aviation Administration 
advised of the history of stall/spin nc- General Aviation Manufacturers Ass 
cidcnts precipitntcd by engine failure or  tion, and the National Acron:iutics 
m;~l lu~ic t ion  due to “inadcquatc maintc- Space Adtninistrntion conduct n joiiit c 
naiicc a n d  inspection.” to detcrniiiic the potcnti;il ; ~ n d  f end  

4. The Federal Avi: i t inn Atliiiinistrntion issue for reducing stnll/spii~ nccidcnts t h r  
a Notice of Proptixd IIulc M;iking i n  enhanced aiipl;ine dcsigr C O I I S ~ S L C I ~ ~  

connection with ini l l  in] t i m  so fc :iI ti tiitlcs i n  current tcclinology. Specific consi~lcr: 
FAR Part 71.77 (c) v ~ l i i c h ,  csccpt  i n  the for cs;implc, miglit bc givcn to 
case of operations invc~lvii~g fish spottinl;, app1ic;thle STOL- tcclino~ogy, i m p  
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. 
stal~/spill accidents tlli.nU$ innovation in ,? 3Q5~ The Federal Aviation Adniinistrat 

spccifica]ly advise pilots to guard agninst 3 ‘1’ 7. The Federal Aviation Administration 

charactcristic:dly attributed to tlic pilot. _. .. .. 
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stall warning i:cliiipment, modificntion kits 2 -3q9. T h e  Federal Aviation Administration 
aimrd at inipi.ti,:j~ig t11.e handling chamc- evaluate the feasibility of requiring at  least 
teristics of prcsciit aircraft, direct lift sys- minimal spin training of all pilot applicants. 
teins, etc. 
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