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SAFETY REC.OMMENDAT I O N ( S )  

On .July 8,  1974, a National Air l ines ,  Inc., E-10, N60NA, w a s  
involved i n  an accident near Tampa, Florida.  The National Transpor- 
t a t i o n  Safety Board's invest igat ion of the  accident has revealed a 
need fo r  correct ive ac t ion  on the  d i g i t a l  f l i g h t  data  recorder (DFm) 
system. 
pa r t  of it was ingested by the  No. 2 engine. IIeavy engine damage, 
vibrat ion,  and f i r e  resul ted.  

The aft  cowling on the  No. 1 engine separated i n  f l i g h t  and 

The DFDR readout showed that much data  were l o s t  during the  
f l i g h t ,  because of data dropouts or  loss of synchronization during 
periods when the  f l i g h t  recorder w a s  evidenLly subjected t o  airframe 
vibrat ion.  The Safety Board i s  concerned because immediately after 
the  cowling separated a,nd i n  the  
next 7 minutes about 70 percent of data were l o s t .  I n  addi t ion t o  
these losses  of v i t a l  data,  8.2 seconds of data were l o s t  during talce- 
off and 7.7 seconds after touchdown. 

3 1/2 minutes of the  data  were lost 

A Locltheed Ai rc ra f t  Service Model 209 d i g i t a l  f l i g h t  data recorder 
wa.s i n s t a l l e d  .in the  a i r c r a f t .  It had been c e r t i f i c a t e d  t o  operate 
properly during vibrat ions up t o  log- There i s  no evidence t h a t  the  
vibrat ions durlng t h i s  f l i g h t  approached log. 

The Safety Board i s  aware t h a t  a n  Airworthiness Directive is 
being considered t o  cor rec t  t h i s  and other problems with the  recorder. 
We urge prompt act ion i n  this regard. We do bel ieve,  however, t h a t  
i n t e rva l s  between maintenance checks 011 the modified recording system 
should be shortened u n t i l  t.he system's r e l i a b i l i t y  is establj.shed. 
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I n  addi t ion t o  the above-mentioned Airworthiness Directive, the  
Safety Board a l s o  believes that fu r the r  correct ive act ions are needed 
t o  improve the r e l i a b i l i t y  o f  the  Locltheed Aircraf t  Service digital 
f l i g h t  recorder systems. The maintenance checks on these recording 
systems should include e i the r  a readout by computer so that engineering 
u n i t  pr intouts  or plo ts  of  a l l  parameters are obtained, or a readout b 
analog methods s o  tha t  s t r ip-char t  records of a l l  parameters are obt 
These data should be extracted f rom a previous f l i g h t  of t h e  a i r c r a f  
and should include data from the various regimes of f l i g h t  (takeoff 
climb, cruise ,  descent, and landing).  
are cur ren t ly  conducting t h e i r  maintenance checks w i t h  an e lec t ronic  
t e s t  un i t ,  rrhich can only sense data recorded a few seconds earlier and 
therefore, ac tua l  f l i g h t  data are not read out. 
the recording system caused by in - f l i gh t  vibrat ion,  high temperatures, 
humidity, in te rmi t ten t  system f a i l u r e s ,  and tape t rack problems may go 
undetected atid a l s o  a r e  not l i k e l y  t o  be sensed by the system's bu i l t - i n  
t e s t  equipment. 

Several ca r r i e r s ,  as you know, 

Many malfunctions of 

The Safety Board has found loss of data a s  a r e s u l t  of a s ing le  
e l e c t r i c a l  component (transducer,  synchro, pot, e tc . ,  ) failure, and 
from recorders with coiitaminated tape heads. The maintenance check 
sho1.ild requLre that a l l  parameters be read out and t h a t  the  tape heads 
a r e  cleaned. 

The Safety Board has previously recommended ce r t a in  similar 
correct ive act ions i n  i t s  Safety Recommendations A-73-116 through 118 
concerning a complete l o s s  of data following an in - f l i gh t  engine 
d is in tegra t ion .  

Therefore, to insure that d i g i t a l  f l i g h t  data recorder systems 
in the cur ien t  f l e e t  of  wide-bodied j e t s  a r e  operating as spec i f ied  
i n  14 C F R  121.343(a)(1)(2) 
Safecy Board recommends t h a t  the Federal Aviation Administration: 

and Appendix B, the  National Transportation 

1. Issue as soon a s  pract icable  an Airworthiness Directive 
on the Lockheed Ai rc ra f t  Service Company Model 209 t o  
prevent I F D R  data dropouts caused by airframe vibrat ions.  

2 0  Modify the periodic maintenance check procedures f o r  
a l l  d i g i t a l  f l i g h t  data recording systems which use 
Lockheed Aircraf t  Service Compaiiy recorders, as follows: 

a. Revise the  maintenance check in t e rva l s  s o  t h a t  they 
a r e  commensurate w i t h  each operator 's  mean-time- 
between-failure r a t e ,  but do not exceed 3,000 hours. 
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b. 

C .  

a. 

Require a t  each prescr ibed maintenance check a 
readout of a c t u a l  f l i g h t  data f o r  a l l  paraqeters  
e i t h e r  by computer o r  by analog metIio&.for proper 
recorder performance. 

Require t h a t  t h e  tape heads i n  the  recorders be 
cleaned every 2,000 h o ~ x s  or a t  every maintenance 
check period, whichever i s  later (not  t o  exceed 
3,000 hours). 

Require maintenance checks every 500 hours 011 IJFDR 
systems whenever a major modification i s  made as a 
r e su l t  of se rv ice  d i f f i c u l t i e s  
period can be j u s t i f i e d  by the opera tor ' s  new mean- 
time-between-failure rate f o r  t h e  system. 

uii.til  a longer check 

Personnel from our Bureau of Aviation Safety o f f i ce  w i l l  be 
made ava i lab le  i f  any fu r the r  information o r  ass i s tance  is desired. 

REED, C h a i r m a n ,  THAYZR, BURGESS, and HALEY, Members, concurred 
i n  t he  above recommendations. McANG Member, di 




