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On December 17, 1973, Iberia A i r  Lines F l igh t  933, a E-10-30, 

was involved i n  an accident a t  Logan In te rna t iona l  Airport  i n  Boston, 
Massachusetts. The captain was conduc.ting an ILS approach t o  runway 
33L when t h e  a i r c r a f t  s t ruck an approach l i g h t  stanchion and crashed 
on t h e  a i rpo r t .  The sky was obscured and  v i s i b i l i t y  was r e s t r i c t e d  
by moderate r a i n  and fog. 

( I F D R )  which recorded measurements or s t a t u s  f o r  96 parameters. 
These data provided a means for accurately determining the a i r c r a f t ' s  
f l i g h t  p r o f i l e  and t h e  winds which ac ted  upon the  f l i g h t  during i t s  
f i n a l  approach. The evidence indicated tilat t h e  a i r c r a f t  descended 
through a signi.f icant low a l t i t u d e  wind shear. 
souther ly  a t  29 knots, t o  westerly a t  5 knots;  t h i s  change occurred 
between $00 feet  and 200 f e e t  a l t i t u d e s .  

The aircraft was equipped w i t h  a d i g i t a l  f l i g h t  data recorder 

The wind changed from 

The e f f e c t  of such a wind shear on the  performance of both t h e  
a i r c r a f t  and the  f l ightcrew w a s  examined fu r the r  i n  a McDonnell Douglas 
Co. E-10-30 simulator. 
More than 50 approaches were flown by f i v e  p i l o t s  who were qua l i f i ed  i n  
t h e  E-IO aircraft. Tests indicated t h a t  the wind shear condition com- 
bined with other  circumstances t o  produce a s i tua t ion  conducive t o  an 
accident.  

Wind and v i s i b i l i t y  conditions were reproduced. 

The approach of P l igh t  933 was flown using the  au top i lo t /  
a u t o t h r o t t l e  system t o  the  published decision height. 
g l ide  s lope below DH made i t  mandatory f o r  the p i l o t  t o  disengage 
t h e  au top i lo t  upon descent through 200 feet. 
the wind shear caused the autopilot/autoi;hrott le system t o  e s t a b l i s h  
a lower-than-normal p i t ch  a t t i t u d e  and t h r u s t  s e t t i n g  during the  
descent. The aircraft was s t a b i l i z e d  on the  g l i d e  slope and s l i g h t l y  
lef t  of the  runway center l lne  when the p i l o t  disengaged the  au top i lo t  

An unusable 

DFDR data showed t h a t  
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approach was not published i n  o f f i c i a l  U. S. ins-triment approach 
procedures and w a s  unknown t o  the captain of P l igh t  933. 

The Safety Board fur ther  bel ieves  that even with a 40-foot EII ,  
the  clearance afforded t o  the Wide-bodied aircraft i s  too low. The 
t h e o r e t i c a l  effect of  a wind shear was considered i n  t he  AIA study, 
bu t  only as it effected the  a i r c r a f t  f l i g h t  p ro f i l e  during automatic 
landing operation. The study did not consider the  gl idepath devia.- 
t i o n  which can occir  because of t h e  p i l o t ’ s  response t o  wind shear 
effects, p a r t i c u l a r l y  during the  c r i t i c a l  t r a n s i t i o n  from automa-tic 
t o  manual f l i g h t  and v i sua l  reference,  as required on Category I and 
Category I1 approaches. Research data f o r  such an  ana lys i s  is l i m i t e d  .. 

The Safety Board i s  concerned that t h e  circumstances of this 
accident are not unusual and bel ieves  that  pos i t ive  ac t ion  must be 
taken t o  minimize the  p o s s i b i l i t y  of fu ture  accidents.  
must be d i rec ted  toward ensuring adequate wheel clearance on a l l  
Category I approaches considering a l l  adverse tolerances including 
f l i gh tpa th  disturbances caused by wind shear,  and minimizing the  
e f f e c t  of such d i sh rbances  by improving p i l o t  performance through 
b e t t e r  t r a in ing  and hazard-alert ing procedures. 
National Transportation Safety Board recommends that t h e  Federal  
Aviation Administration : 

These act ions 

Therefore, the  

1. Relocate as soon as possible  ILS g l ide  slope 
t ransmi t te r  si tes i n  accordance w i t h  FAA Order 
8260.24 to  provide a l a rge r  margin of s a f e t y  
fo r  wlde-hodied aircraft during Category I 
approaches. 

2. A s  an i n t e r im  measure, increase DH and v i s i b i l i t y  
minimums f o r  those approaches where the  combination 
of t he  g l ide  slope t ransmi t te r  antenna i n s t a l l a t i o n  
and the  a i r c r a f t  g l ide  slope rece iver  antenna 
i n s t a l l a t i o n  provide a nominal wheel clearance of 
less t han  20 f e e t  a t  t h e  runway threshold.  

Pending the  re locat ion of t he  g l ide  slope f a c i l i t y  
t o  comply with FAA Order 6260.24, expedite t he  
modifications t o  o f f i c i a l  U. S. instrument approach 
procedires so  that they display g l ide  slope runway 
threshold crossing height f o r  a l l  approaches havlng 
a TCH of less than 47 feet. 

I s sue  an Advisory Circular which describes the  wind 
shear phenomenon, highl ights  t h e  necess i ty  f o r  prompt 
p i l o t  recognition and proper p i lo t ing  techniques t o  
prevent shor t  o r  long landings, and emphasizes the 
need t o  be constant ly  aware of t he  a i r c r a f t ’ s  rate of 
descent, a t t i t u d e  and th rus t  during approaches using 
au top i lo t / au to th ro t t l e  systems. 

3. 

4. 
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and transit i .oned from instrument t o  v i s u a l  reference.  Simultaneous 
with this ac t ion ,  the a i r c m f t  descended below t h e  a l t i t u d e  band of 
t h e  wind shear. T!!e p i t c h  a t t i t u d e  and t h r u s t  which had been estab- 
lislied by the au top i lo t  t o  compensate f o r  t he  changing wind caused 
the aircrafl; t o  dei;cend more rapidly when the longi tudina l  wind 
component sbabili  zerl. 

When the situ:il;ion was reproduced i ii the simulator,  immediate 
recogni t ion o f  the  wind shea r ' s  e f f e c t  and pos i t i ve  p.i lot  ac t ion  was 
requi.red t o  prevent  a n  impact sho r t  of the runway threshold. The 
pi l o t s  who jiar.ticipnted i n  the .tests aareed .that the r e s t r i c - t ed  v i s u a l  
cues hiudercid prompt recogrii . t i on  of -the developing descent rate and 
accura te  assessment of the p i tch  att i~tui1.e change required t o  arrest 
the  descent.  Iiivariably, descent below r,li.de slope occurred during 
the simulated approcLcl!es I 

A dev:ia.tiori  bel lo^ the glide slope, whether induced by the p ~ i l o t  
o r  by unusual enviroi?nier-iial f ac to r s ,  is po ten t i a l ly  dangerous during 
aiiy approacii; howeverl i. tr i s  ~~ar.t i .cular1.y hazai dous on those approaches 
which have (:li.de sl.ope ?'iic,.talla.tions that provi.de threshold cross-ing 
1ieicht.s (TCTI) of less  t.haii the 4.7.-foo.t i ~ i i r i i n i i o n  s p e c i f i e d  i n  FAA Order 
8260.24 dated Febrwry  24, 1972. 

The TCR f o r  i r k  Logan In t e rna t iona l  Airport runway 33L extended 
g l i d e  s lope is on:L:y 34-.3 : fee t .  
t l i e  g l i d e  sl.ope, t!c r,iai.n larid.i.!ig gear wheels would have passed only 
24.6 fee-t a1,ove t k  al>pront:l? li.l;ht s tanc i i io i i  and 7.,8 feet a.bove t!ie 
riinway tilresliolil. 

I~hd Flight 933 been ab le  to remain on 

The Aerospace in r l i r s t r i  es  Associa.ti.oii o f  hmeri.ca, Tnc . (~IA) 
cmduc ted Y s l x r l y  !.I: J9-K t o  evalua.te iiii i i i r n i m i  wheel clearance when 
accouiiting .lor vorse-.case tolerances coiisidering i.mproved C;li.depa.th 
recei.vi.ng ai?d trac1ci.n:; eqii ipmeiit" The st,i.idy assessed t h e  compa-Libility 
of :.lir?e slope receiver. ctnLenn:i i c~cl;al.l~iI,i.ons on the wide liodied a i r -  
c ra . f t  w i t h  ex~is.tiii!: glide sl.ope 'traiim! kter iris.talla.l;i.oii c~- i . t e r . i a .  The 
study conclitded that an aiit,e!ii!i I ris~tall.:-tt~i.on such :xs that on the E-10 
would restill-, i i i  TC!II of a t  least, 10 feet when a reasonable probable 
comb i.natioii of adverse tolerai~ces  CIas crpplied to a fi;li.de slope havi.ng 
a TCH of 1.10 fee.t,. 

"lie DO111;lils A i  r c r z € t  Comyaiiy reco!g ized  the po ten t i a l  hazard f o r  
those Category I ajj!iroacii% I;ha.k have gl ide slope heights over the 
-t!ireshold .l:.hat are 1@1.0\7 110 feel:.. They recommended t o  all operators 
of X-lO's lklmt .the p i l o t  c i~~i i rys  h i s  f l i g h t  p ro f i l e  near DIi and 
a c t u a l l y  fly above the g l i d e  s lope t o  the poin t  of' flare i n  order t o  
assure  ildeqiiate clearuiice over the runway threshold. The Safety  Board 
believes tha-t such a recomnienda~tion i s  i n  c o n f l i c t  wi th  the  well-known 
merits of a stabil.iz.sd approach. Furthermore, the TCH f o r  t h e  Logan 33L 




