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The National Transportation Safety Board recently reviewed several 
f a t a l  general aviation accidents which occurred in instrument f l i g h t  
rules  (IFR) conditions d u r i n g  the period 1969 t o  1973. These accidents 
involved instrument-rated p i lo t s  of small airplanes.  In these accidents,  
the vacuuni s,ystenis or  f l i g h t  instruments were determ'ined t o  be e i the r  a 
cause o r  a factor .  
a l so  have been causally related t o  other accidents as well ,  b u t  extensive 
physical destruction necessarily precluded such a determination. 

As a resu l t  of i t s  review, the Safet,y Board found the following 
IFR-related areas which warrant remedial action by the FAA: 
IFR instrunient and equipment requirements of 14 CFR 91.33, 
adequate instrument crosschecks and untiniely detection of instrirment and 
equipment malfunctions, and 
struments. 

The IFR Instrument Requirements of 14 CFR 91.33 

A gyroscopic rate-of-turn indicator ,  a gyroscopic bank and pitch in- 
dicator  ( a r t i f i c i a l  horizon), and a gyroscopic direct ion indicator 
(directional gyro). 
powered by a s ingle  vacuum source. 
functions could render the three instruments inoperative simultaneously-- 
a s i tua t ion  which i n  actual IFR conditions would be catastrophic. 

Moreover, the same elements or circumstances might 

( 1 )  The 

(3)  operations with def ic ient  f l i g h t  in- 

( 2 )  i n -  

The instruments required by 14 CFR 91.33, fo r  IFR f l i g h t  include: 

On some older airplanes,  these instruments a re  
Consequently, cer ta in  system mal-. 

The f a t a l  accident a t  Fairview, North Carolina, on May 16, 1969, 
involving a Piper PA-28 was caused by these circumstances. 
rated p i lo t  reported f a i l u r e  of the vacuum system and subsequently l o s t  
control of the airplane since no separately powered turn and bank 
instrument was ins ta l led .  

The instrument- 

The four persons aboard perished. 
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reports fo r  1972 t o  1974 disclosed s ignif icant  numbers 
o r  pump malfunctions, par t icular ly  as a resu l t  of broken o r  s 
vacuum pump drive shaf ts  or couplings. 

f o r  the rate-of-turn indicator  separate from t h a t  used 
and pitch indicator ,  e.g. ,  vacuum-operated a t t i t u d e  indicators and 
directional gyros, and e l ec t r i ca l ly  operated turn indicators or  t u  
coordinators. 
e x i s t  which may replace original equipment in  older a i r c r a f t ,  or may 
substi tuted for  an electr ical- turn instrument in newer airplanes. 
Therefore, in  order t o  assure tha t  p i lo t s  f lying i n  IFR conditions w 
always have an a l te rna te  emergency means of or ientat ion 
14 CFR 91.33 applicable t o  instrument f l i g h t  ru les  shou 
source of energy for the rate-of-turn indicator separat 
t o  power the pitch indicator.  
equipped, the costs  re la t ing  t o  such a regulation would be minimal. 

Inadequate Instrument Lrosschecks and Untimely Detection of Instrument 
and Equipment Malfunctions 

P i lo t s  must be able t o  detect promptly instrument and equipm 
malfunctions. A successful t rans i t ion  from routine IFR 
emergency s i tua t ion  using o n l y  a par t ia l  instrument pan 
i f  the f a i l u r e  o r  malfunction i s  not recognized quickly. 

Musella, Georgia, on October 19, 1970, involving a Beec 
tha t  both the a r t i f i c i a l  horizon and the directional gy 
fo r  an undetermined reason. 
s a t i s f a c t o r i l y ,  both persons aboard the airplane were ki l led a s  
r e su l t  of an uncontrolled co l l i s ion  w i t h  the ground. 

I f  a p i lo t  r e l i e s  too heavily on the pitch indicat  
crosscheck his other instruments a s  frequently or as ef 
should. P i lo t s ,  therefore ,  should be reminded of the importance o 
maintaining a high degree o f  proficiency in  instrument crosschecks 
par t ia l  panel emergency operations. 

Operations w i t h  Deficient Flight Instruments 

A determination of the operational s t a tus  o f  gyroscop 
i s  obviously a prime safe ty  consideration i n  preparing f o r  
and, a s  14 CFR 91.33 infers, p i lo t s ,  themselves, a re  re 
routinely assuring the operabi l i ty  o f  instruments requi 
regulation. P i lo t s ,  therefore ,  should be given methods 
fo r  doing so based on those contained i n  FAA Advisory C 
"Maintenance and Hand1 irig of Air-Driven Gyroscopic Instruments." 

A review of FAA's computerized, general aviat ion service difficu 

Most newer general aviation airplanes now have a source o f  

Nonetheless, many older ,  vacuum-operated turn indicators 

Since many airplanes a r e  already so 

-- 

The Safety  Goard's investigation of an accident which occurred a 

Although the rate-of-turn 
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t h a t  i n f a r m a t i o n  r e l a t i n g  to fundamenta, 

a1 or acc ident  exper ience. 


