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Re:  South Af r ican Ai rvays Boeing '747-244a icohbi ! ,  Regis l ra_
r ion zs-sAs acc iden!  in  the rnd ian ocean Nor thea; t  o i
xaur i t ius  on 23 Nowehbe!  19€?.

Porelplant s€ction of the Accident iepo!!

Th j ,s  porerp lan t  repor t  i s  o .sed on  Ehe exdn inaEron o f  photoqraDhs
tcken or  the  enq ine-  on  Lhe borEoh or  the  ocean and Ls  no t  aas ;d
on actuaL observali6ns of any engine ha.dware. This nerho.t of
investiqarion linits rhe erre.! and dep r of the analysis anat
a lso  e f fec ts  the  accu.acy  o f  the  de teminats i6ns .

Baser t  on  the  ana lys is  o f  the  photoqraph ic  ev idence ava i lab te  o f
the engtnes and associared hardvare! it !s nosr plobable that the
engrhes  vere  no t  unc ld  poqer  dnd rh€y  vere  dr t :ched ro  the  e inos
ot  the  d i l c ra f t  d l  lhe  r inc  o f  _spacr .  the  evrdence. tso  ind i :
cates that the lings of the aircraft eele perpendicul3! to rtre
sur face  o t  the  r .Le !  c t  rhe  t ihe  o f  inpacr  H i rh  the  r rqhr  v rno
d o w n  w i t h  n o  s i g n i , i c . n t  r o r a r d  o ,  d f r  v e l o c i r y .

sunharY 6f Findings:

The €ngine hounts and support srructure thar could be
identified i! the photoglaphs lndicates rhar rhe €.gines
rere attached to the ,ings at the line of inpact.

The ihpac! daftage to the lhree engi.es an.l the one inlet
cor] {as consistently froh rhe right side. the foulth
engine {as not Locatedr rherefole the danage to this enqine
cou ld  no t  be  eva lJcLed.

the condition of the visible blades and vanes in the cor-
o f  rhe  th .ee  eng ines  and v is ib re  secr lobs

of the separated Iov pressure tuibine sections indicare rhat
s iqn i f i ca . t  eng in€  ro ta t ion  uhen inpac t
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Dela i l s  o f  exah ina t ion :

A l l  o f  the  photog ldPhs te re  lev reved in  Johcnnesbu lg ,  sou th
Af l i ca  on  APr i l  2 t  ahd 23 ,  1939,  and i t  Lds  de temihea l  tha t  th ree
of  the  !ou !  enq. ine6,  tvo  engrne t . i l  P luqs ,  ahd on ly  one enq ine
inl,et corl rele loc.ted- The positions the engin€s occupied on
the ailciaft could not be deteni.ed ahd uhich engihes the t.il
oluqs and inlet corl cahe floh ,as also unkno,n the photoglaphs
I t  i r re  enq ine  hard la te  vere  ro rud lded to  P ta t t  !  Hn i tnev  in  Eas t
s r r r fo ld .  connect icu t  fo !  and lvs is ,  ahd the  fo l IoF jng  is  the
!€sult of that effor!.

The €nq ine  In )e t  coJ l  tphotogrdphs  1o lJ  r63  T12,1 ,  )O/J  I lO r t24)
u is  rn - the  s t rape o f  the  le t te r  "D"  and i t  was  de temined tha t  the
iEDact  to  the  c .e l  had occur red  on  t -he  r ign t  s id€  o f  the  cou l .
Th ;  ceh le !  o r  lhe  lhpac t  ( the  l la t  s ide  o f  tbe  cov l )  uas  a t .bout
the  3 :30  o 'c lock  loca t ion  (v ieeed f lon  !ear )  and vas  iD  a  raa t ia l
dtrection {iih no evidence 6f ant signiticabt fore o! aft con-

The i te t€mrnat ion  tha t  on ly  th ree  eng ihes  eere  loca ted  vas  b .sed
6.  the  obsedat ron  lha t  on ly  the  f ronr  sec t ions  o f  th lee  eng ineE
vere  photographed,  rn  add i t ion  to  these th ree  ha lo r  engrne
sec ! ! ;ns ,  ihere  ue te  a lso  o ther  e rq ine  cohpon€nt "  roca te i l  l t
c6u1d no i  be  de temrned vherhet  these cohponehts  !€ re  r lon  one o f
i r "  $ t t . " . .q tn . .  iden t i r ied  or  co l ld  have been corPohehts  o f  the
foulth engine.

The daEage to  l l l  o f  the  engrne hard ' �d te  ras  cons is t€n t  6nd
r "a i .a t " i  t t ro t  s rqn i f rcan !  ro ta t lon  o f  any  o f  the
"no in" . . t  t l "  t tne  q f  inpac t  Hhere  the  loca t ioh  o f  the  i&pac t
co i io  r .  a . ten i rea ,  r t  vas  es lab t rshed th ' t  ' l )  o r  rhe  i rpac tE
" " " " r rea  on  lhe  r iqh t  s ide  o f  the  €ng ines  and ras  centered  about
the  3 :  oo  orc lock  locan ioD '

The f i rs t  eng jne  loca ted  lphotographs  r /A  l r  T1 ,  Io /J  79  T4,  dnd
s / r  re  r8g t  vas  ry inq  on  the  ocear  f loor  L i th  t te  a r t  po l t ion  o f
i i ' "  . . c in .  u , . i .a .  rh€  ensrne ar t  o f  th€  h igh  pressure  con-
i i . . . . i  " ' . ' " t  be  seen,  thererore ,  the  cond i t ion  or  loca t ion  o f
i i .  i " i t i " .  sec t ions  cou ld  no t  be  de ter i r 'd  T t  vas  de teh lhPd

i ' r ' i t  $ r "  " .a . " .g .a  fan  b lades  are  on  the  le l t  E ide  o f  the  eng ine
i i i l t i t  t t ' .  t r ; c ru 'ed  lnd . rss inq  ran  b l .des  dre  6n  the  l i sh t
i la "  " t  t t r .  eng ine .  t t  w ls  obs€ded thd t  the  ra jo r i t v  o f  the  fan
r i .a " . . .  tn .  ie f t  s jde  b t  th€  enq jne  are  s t rd igh t  and re la t i ve lv
" iJ . , . . "a ,  s " . .a  on  prev ious  acc ident  invesL isd t ions ,  these

i i ra i r6 "  ina t " . . .  tha !  th is  enq ine  inpdc ted  on  t l -e  r lgh t  s ide  and
; ; : ; ; : . .  " "  s ion i f i can i  enqrne f ln  ro t . t ton  a t  the  t tEe  or
i i . . " t ,  m.  se ia ra t ion  or  a l l  o r  thc  ens ihe  co l l i19 ,  d rL  o f  the
. i ! i i .  ta " . "=e .  and duc t  harduar€ ,  and the  r rac tu re  and l ibera-

i i i " . r  t *  ou ter  por ! ion  or  the  Ln temedi ' te  cdsP ind lcaEes tha t
; ; ;  " ; " r " .  " . .  t rave l inq  . t  h ish  ve loc i tv  vhen inpac t  occur red

; ; ;  i ; :  ;p . . . .ppears  to  have been rn  d  rddrar  d i rec t i6n  v i th  ho
; i ; ' ; ; ; " . i  fo re -or  a f t  veroc i tv  rhe  de !er i ra t ion  o f  no  roF '
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or  a f !  we loc i ty  i s  a lso  suppor ted  by  the  observa t ioh  o f  the
sr ra igh t  fan  b lades .  I f  ther€  had been a  s ign i f i c .n t
ve loc i ty  cohponent  tne  fan  b lades  rou ld  have been bent  fo !€  o !
a f t .  Tb is  lack  o f  .ny  s ign i f i can t  fo re  o r  a f t  ve loc i ty  cohponenr
a t  the  t ine  o f  inpac t  vas  a tso  obseded on  the  o ther  tvo  €nq lnes ,

The second eng ine  loca ted  (photoq laphs  3 /c  J5 . !26 ,  ahd 3 /c  3a
T26)  vas  ly inq  f la t  on  th€  ocean f loor  v i th  about  ha l f  o f  the
eng i .e  bur ied ,  Tbe exac t  loca t ion  o f  the  s t la igh t  fah  b tades
cou ld  no t  be  de temined bu t  f lon  the  ev idence tba t  vas  ava i tab le
in  the  photoqraphs  are  on  ihe  le f t  s id€  o f  the
enq ine ,  tbere fore  the  inpac t  to  th is  enq ine  las  a lso  f lon  the
r iqh t  s ide .  T I re  v iee  o f  the  a f t  sec t ion  o f  the  eng ine  (pbot . -
g rap l r  3 /c  3o  T26)  sho ls  tha t  every th ins  a f t  o f  the  h igh  p le6s l re
tu rb ine  is  n iss ing ,  The f i rs t  and second s tage h igh  pressu le
tu lb ine  b lades  have e i ther  f rac tu led  a i r fo i l s  o !  tbe  b lades  a le
n iss inq  f lon  the  d is t  and there  a le  no  2nd s taqe tu rb ine  vahes
v is ib re ,  The Iack  o f  ex iens ive  danage to  the  t la i l ing  edqes o f
tbe  Is !  s tage tu rb ine  vanes ,  tha t  vou ld  be  expec ted  i f  the  ls r
s taqe b lades  f lac tu red  a t  h igh  ro to r  speed,  ind ica tes  tha t  !he !e
ras  .o  s ign i f i can !  ro ta t lon  6 f  rhen the  b lade a i r -
fo i l s  re le  f rac t ! led .

The th i rd  ens ine  roca ted  (photosraphs  t /c  e6  721,  a^d  r r /x  217
T1 l t  las  ry ing  a f t  ebd doen and bu l ied ,  very  l i t t le  o f  the
enq ine  ar !  o f  the  in temed ia te  case can be  seen there fo le  the
ana lys is  i s  based on  the  cond i t ioh  o f  the  fan  sec t ion .  r t  ras
deten ined tha t  the  bro len  and hrss lnq  fan  bLades ee le  cehtered
about  the  3rco  o , . lock  loca t ion  rh i .h  ind ica tes  tha t  th is  ehg ine
ras  a lso  inpac ted  on  the  l tgh t  s rde .  The fan  conta inDent  case
can be  se€n a f t  o f  the  fan  ro to r  vh ich  ind ica tes  a  sna l1  foeard
veroc i ty  conponent  o f  the  eng ihe  du l ing  i rpac t .  The !€s t  o f  tbe
d a n d g e  t o  t h e  F n g i n e  i s  r o q t l y  r a d i d l  - t i c n  l u r L h e J  s u p p o r t s  L h F
deteh ind t -on  rha t  lhe  ro rard  vP loc i t /  -o rpo len l  was  very  s .a l  |  .
The v is ib le  fan  b lades  a lsd  there  tas  ho
s ign i f i can t  lo ta t ion  dur inq  ihpac t

At tbouqh o the !  enq ine  conponents  'e re  photographed i t  courd  nor
be de ten ined f ron  vh ich  eng lne  these cohponents  had been l iber -
a ted .  Tvo  €ng ine  ta i l  p lugs  were  bo th  shored dahage
f lon  a  rad ia l  ihpac t .  Due to  the  sF ie t ry  o f  the  ta i l  p luq ,  the
toca t ioh  o f  the  lad ia l  inpac t  .ou1d no t  be  de teh ined (photo-
q laphs  3 /H 102 r71  .nd  1o l r  247 r )

The en t i re  lo r  p lessure  tu rb ine  case r l th  b lades .nd  vanes
ins ta lLed was found ly i lg  a f t  end doh (Fhotograph 1 /A 17  T5) ,
The case pas  ihpac ted  on  one s rde  tn  the  photog .aph bu t  the  c lock
loca t ion  re la t i ve  to  the  enq ine  cou ld  no t  be  de teh ined.  a l l  o f
the  th i rd  s taqe tu rb ine  b lades  re le  f rac tu red  a t  the  po in t  o f
rnD.c t  bu !  the  rPFdrnder  o f  rne  rn i rd  sLoge b lades  a 'P  noc
f r : c r u r e d  , h i c h  a q . r n  r n d i . d  e s  n o  5 . q n r r i c c l t  r o t c  i o n  a t  r h e
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The ibner  por r ion  o f  an  €ng ihe  tu rb ine  exha ls t  case ahd the  s i r th
s rage d isk  and b lades  re r€  loca ted  (phor6graph 11 /x  2 r9  T113) ,
fhe  da iaq€ to  rhe  tu rb ine  s t ru ts  and the  s ix rh  : tade
tu lb ine  b lades  is  cons is ten t  e i th  a  rad ia l  inpac t  toad,  The 

-

obsenat ion  tha t  in  one area  a1 t  o f  lhe  b tades  are  f rac tu red  and
in lhe oth€r ar€a they are undahaged further supports that tbele
uas  no  s ign i f i can t  eng ine  ro ta t ion  a t  the  t ine  ihpac t  occu . red .

A sec t ion  o f  fan  case p iec€s  ! .s  loca ted  (photoqraph ro lJ  250
Tr33). The upper bost case in the phoioglaph indicales that the
faD cont6inhent case vas sepalated ib a foaald dilection, This
beans that there vas a snal] aft velocity conponent of the enqine
at inpact, the !es! of the daFage to lhe ran cases ihdicate ihat
the najo! ihpa.t force vas in a ra(tial directton.

one engine fan contaihren! case Pas found separated froh the
eng ine  (photograph 1 ] /K  l?3  T) .  rh is  casc  shoqE rna t  rhe  fan
b lades  had rubbed lhe  cdse l igh t ly  on  rhe  enq lne  hor lzon ta l
c€ntelline ehich is the nohal rub location rhich indicar€s that
tbere las nothinq abnohat {hile the engine ras opelating at
pore! p!to! to thpact.

Pratt r trhitney appreciated the oppoltunity to palticipate ih the
acc tdent  inves t iga t ion ,  te  a r€  l iLL inq  to  p rov ide  fu l the !
ass is tance in  the  c la l i f i ca t lon  o f  our  obsenat ions  and ana lvs is
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